Extrinsic and intrinsic motivation for experience grounded tacit knowledge sharing in Chinese software organisations by Hui Chen (28597) et al.
Journal of Knowledge Management
Extrinsic and Intrinsic Motivation for Experience Grounded 
Tacit Knowledge Sharing in Chinese Software Organisations 
Journal: Journal of Knowledge Management 
Manuscript ID JKM-03-2017-0101.R1 
Manuscript Type: Research Paper 
Keywords: 
Tacit knowledge, Knowledge sharing, Awareness and motivation, Chinese 
software organisations, Software development process 
Journal of Knowledge Management
Journal of Knowledge Management
 
,QWURGXFWLRQ

.QRZOHGJH DV D XQLTXH DQG YDOXDEOH UHVRXUFH KDV SOD\HG D VLJQLILFDQW UROH LQ DOORZLQJ
RUJDQLVDWLRQVWRLPSURYHWKHLUFRPSHWLWLYHDGYDQWDJH*DRHWDO$PDOLDDQG1XJURKR
6SHFLILFDOO\ZKHQVKLIWLQJLQWRWKHFXUUHQWNQRZOHGJHEDVHGHFRQRP\DJHPDQDJLQJ
NQRZOHGJH UHSUHVHQWV D FRPSOH[ DQG FUXFLDO FKDOOHQJH IRU RUJDQLVDWLRQV DQG UHVSHFWLYH
PDQDJHPHQWDFWLYLWLHV'UXFNHU$PDOLDDQG1XJURKR.QRZOHGJHGHVFULEHG
DV ³DFWLRQDEOH LQIRUPDWLRQ´ LPSURYHV GHFLVLRQ PDNLQJ DQG HQKDQFHV WKH HIIHFWLYHQHVV RI
EXVLQHVV DFWLRQV DQG RUJDQLVDWLRQDO FUHDWLYLW\ DQG WKHUHIRUH VWUHQJWKHQV FRPSDQLHV¶
FRPSHWLWLYH DGYDQWDJH -DVKDSDUD  S  7KH FKDUDFWHULVWLFV RI NQRZOHGJH DUH
FRPSOH[ G\QDPLF DQG KLJKO\ GHSHQGHQW RI LQGLYLGXDO NQRZOHGJH FRQVWUXFWLRQ SURFHVVHV
7KLV PDNHV NQRZOHGJH HVSHFLDOO\ WDFLW NQRZOHGJH GLIILFXOW WR FDSWXUH UHSUHVHQW DQG
PDLQWDLQE\RUJDQLVDWLRQV1RQDNDHWDO%KDWWFODLPHGWKDWRQO\DVPDOOSDUW
RI WKH NQRZOHGJH XVHG LQ EXVLQHVV SURFHVVHV LV KHOG E\ WKH RUJDQLVDWLRQ WKH RWKHU SDUW LV
LQWHUQDOL]HGE\WKHLQGLYLGXDOV &RQVHTXHQWO\1XQHVHWDO VWUHVVHGWKHVLJQLILFDQFH
RIWKHORVVRINQRZOHGJHDVVHWVZKHQNQRZOHGJHDEOHHPSOR\HHVOHDYH7KHUHIRUHNQRZOHGJH
PDQDJHPHQW.0DQGNQRZOHGJHVKDULQJ.6DUHFUXFLDOLQUHWDLQLQJYDOXDEOHNQRZOHGJH
DVVHWVDQGLQVWUHQJWKHQLQJWKHDELOLW\RIRUJDQLVDWLRQVWRFRPSHWHLQDQLQFUHDVLQJO\FRPSOH[
G\QDPLFDQGNQRZOHGJHGHSHQGHQWJOREDOEXVLQHVVHQYLURQPHQW

7KHEDVLFSXUSRVHRI.0LVFUHDWLQJDQGVKDULQJNQRZOHGJHLQRUJDQLVDWLRQVLQERWKH[SOLFLW
DQG WDFLW IRUPDWV 5HQ]O HW DO   ([SOLFLW NQRZOHGJH LV H[SUHVVHG DQG FRGLILHG LQ
ODQJXDJH GDWD PHPRV LQVWUXFWLRQ PDQXDOV UHSRUWV VWDQGDUG RSHUDWLQJ SURFHGXUHV
GRFXPHQWVGDWDEDVHDQGUHFRUGV.RVNLQHQ$ZDGDQG*KD]LULS([SOLFLW
NQRZOHGJHLVRIWHQHTXDWHGZLWKLQIRUPDWLRQDQGVHHQDVDQH[WHUQDOLVHGDQGFRGLILHGW\SHRI
NQRZOHGJH WKDWFDQEHSURFHVVHG WUDQVIHUUHGDQGVKDUHG IURP LQGLYLGXDO WR LQGLYLGXDO DQG
IURPRUJDQLVDWLRQWRRUJDQLVDWLRQ&RQYHUVHO\WDFLWNQRZOHGJH±DWHUPWKDWZDVILUVWFRLQHG
E\3RODQ\L   UHIHUV WRKLGGHQQRQYHUEDOLVHG LQWXLWLYHDQGXQDUWLFXODWHGNQRZOHGJH
&DYXVJLO HW DO   0RUH SUDJPDWLFDOO\ WDFLW NQRZOHGJH FDQ EH XQGHUVWRRG DV
H[SHULHQFH WKDW LV HPEHGGHG LQ DQ LQGLYLGXDO¶V PLQG VXFK DV SHUVSHFWLYHV DQG LQIHUHQWLDO
NQRZOHGJH 7DFLW NQRZOHGJH ³LQFOXGHV LQVLJKWV KXQFKHV LQWXLWLRQV DQG VNLOOV WKDW DUH
KLJKO\SHUVRQDODQGGLIILFXOW WRIRUPDOL]HDQGDVDUHVXOWDUHKDUGWRFRPPXQLFDWHRUVKDUH
ZLWK RWKHUV´ 1XQHV HW DO   7KLV W\SH RI NQRZOHGJH LV WKHUHIRUH QRW RQO\ WKHPRVW
GLIILFXOWWRVKDUHDQGNHHSLQRUJDQLVDWLRQVLWLVDOVRULJKWO\SHUFHLYHGWREHWKHPRVWYDOXDEOH
NQRZOHGJH DVVHW GXH WR LWV FRQWH[WXDOLVHG DQG H[SHULHQFH EDVHG QDWXUH  0HDQLQJIXO .6
SURFHVVHV LQ RUJDQLVDWLRQV QHHG WR EH PXFK PRUH WKDQ PHUH LQIRUPDWLRQ GLVVHPLQDWLRQ
H[HUFLVHVDQGFRQVLGHUWDFLWNQRZOHGJHVKDULQJDVDFUXFLDOFRPSRQHQW

7KLV SDSHU IRFXVHV RQ .6 DV RQH RI WKH IXQGDPHQWDO DVSHFWV RI .0 DQG LV ZLGHO\
DFNQRZOHGJHG DV DQ HIIHFWLYH VWUDWHJ\ WR EXLOG FRPSHWLWLYH DGYDQWDJH LQ DOO W\SHV RI
RUJDQLVDWLRQV 0F(YLO\ HW DO   7KLV DVVXPSWLRQ LV EDVHG RQ DQ HTXDOO\ JHQHUDOLVHG
SHUFHSWLRQWKDWDSSURSULDWHSURFHVVHVRI.6EDVHGRQJRRGSUDFWLFHVRINQRZOHGJHFUHDWLRQ
VWRUDJHWUDQVIHUDQGXWLOLVDWLRQDUHIXQGDPHQWDOWRUHVROYLQJERWKVWUDWHJLFDODQGRSHUDWLRQDO
SUREOHPVLQRUJDQLVDWLRQVDQGFDQGUDPDWLFDOO\LPSURYHWKHTXDOLW\RISURGXFWVVHUYLFHVDQG
LQWHUQDOSURFHVVHV$ELGL=KRXDQG1XQHV)RUWKHSXUSRVHRIWKLVUHVHDUFK.6
HQFRPSDVVHVDOOWKHLQWHUDFWLYHDFWLYLWLHVUHODWHGZLWKWUDQVIHUULQJRUGLVVHPLQDWLQJNQRZOHGJH
EHWZHHQLQGLYLGXDOVJURXSVDQGHYHQRUJDQLVDWLRQV&KHQ1HYHUWKHOHVVDQGGHVSLWH
D QXPEHU RI WKHRUHWLFDO SURSRVLWLRQV WKHUH LV VWLOO D FOHDU ODFN RI HIIHFWLYH LPSOHPHQWDWLRQ
VWUDWHJLHV DQG PRGHOV WR IDFLOLWDWH WKH WDFLW LQWR H[SOLFLW WUDQVIRUPDWLRQ WKDW LV UHTXLUHG WR
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

VXSSRUW .6 LQ WKH UHDO ZRUOG RI SUDFWLFH &KHQ HW DO   'HVSLWH LWV UDWKHU HDUO\
LGHQWLILFDWLRQ5RGKDLQWKLVWUDQVODWLRQRIWKHRU\LQWRSUDFWLFHLVVWLOOUHFRJQL]HGDVRQH
RIWKHIXQGDPHQWDODQGNH\LVVXHVLQWKHVXFFHVVRI.6DSSOLFDWLRQLQRUJDQLVDWLRQV-LPHVDQG
/XFDUGLH  &KHQ HW DO   )XUWKHUPRUH WKHUH LV D ODFN RI XQGHUVWDQGLQJ RI ZK\
SURIHVVLRQDOVRIDOODUHDVRILQGXVWU\DQGLQWKH6:LQGXVWU\LQSDUWLFXODUDUHVRUHVLVWDQWWR
IRUPDOSURFHVVHVUHTXLUHGIRUVWUXFWXUHGDQGV\VWHPDWLFRUJDQLVDWLRQDO.6
6XPPDU\RIOLWHUDWXUHUHYLHZ

7KHUROHRIWKHOLWHUDWXUHLQWKLVW\SHRILQGXFWLYHDSSURDFKLVRQHRIWKHRUHWLFDOVHQVLWLVDWLRQ
DLPLQJWRJDLQDJHQHUDOXQGHUVWDQGLQJRI WKHPDLQ WKHRUHWLFDOFRQFHSWV LQWKHDUHDRIVWXG\
6WUDXVV DQG &RUELQ   7KH UDWLRQDOH EHKLQG WKH LGHQWLILFDWLRQ RI WKHVH JHQHULF FRUH
FRQFHSWVLVRQRQHKDQGWRJXLGHWKHGHVLJQRIWKHVHPLVWUXFWXUHGLQWHUYLHZVFULSWDQGDYRLG
UHLQYHQWLQJWKHZKHHODQG WRDYRLGLQVHUWLQJWKHRUHWLFDOELDVRQWKHRWKHU =KRXDQG1XQHV
  7KLV IROORZV SURSRVLWLRQV E\ *ODVHU DQG 6WUDXVV  WKDW GHIHQG WKDW OLWHUDWXUH
UHYLHZLQ*7±WKHRUHWLFDOVHQVLWLVDWLRQ±VKRXOGIRFXVRQWKHJHQHUDO WKHRUHWLFDODUHDRIWKH
VWXG\EXWQRWEHFRPHHLWKHUV\VWHPDWLFRUFULWLFDOVRDVQRWWRLQWURGXFHWKHRUHWLFDOELDVLQWKH
VWXG\  7KHUHIRUH WKH UHYLHZ RI OLWHUDWXUH LQ WKLV VWXG\ IRFXVHG RQ JDLQLQJ D JHQHUDO
XQGHUVWDQGLQJRQWKHFRUHWKHRUHWLFDOFRQFHSWVLQWDFLWNQRZOHGJHH[SHULHQFHDQG.6

³7KHUH LV QR QHHG WR UHYLHZ DOO WKH OLWHUDWXUH LQ WKH ILHOG EHIRUHKDQG DV LV
IUHTXHQWO\ GRQH E\ DQDO\VWV XVLQJ RWKHU UHVHDUFK DSSURDFKHV´ 6WUDXVV DQG
&RUELQS

7KLV LV YHU\ GLIIHUHQW IURP WUDGLWLRQDO GHGXFWLYH DSSURDFKHV RU HYHQ IURP &KDUPD]LDQ
*URXQGHG7KHRU\ZKHUHDOLWHUDWXUHUHYLHZLVXVHGDVGDWDDQGLQIOXHQFHVWKHDQDO\VLVEXWLWLV
WKH FRPPRQSUDFWLFHZLWK WUDGLWLRQDO LQGXFWLYH DSSURDFKHV VXFK DV WKH RQH FKRVHQ IRU WKLV
VWXG\+RZHYHUDVLWSRLQWHGRXWE\(YHUVDQG:XLQFRQVWUXLQJJURXQGHGWKHRU\DVD
PHWKRGRORJ\ LQ RSSRVLWLRQ WR K\SRWKHVLV WHVWLQJ WKHUH LV IXQGDPHQWDO WHQVLRQ EHWZHHQ WKH
LQGLYLGXDO¶VYDOXHVDQGEHOLHIVDQGWKHUROHRIZKDWLVH[SHFWHGWREHHPHUJHQWDQGJURXQGHG
WKHRU\9HU\HDUO\RQ*ODVHUDQG6WUDXVVUHDOLVHGWKLVE\VWDWLQJWKDW³RIFRXUVHWKH
UHVHDUFKHU GRHV QRW DSSURDFK UHDOLW\ DV D WDEXOD UDVD´ *ODVHU DQG 6WUDXVV  S 
5HVHDUFKHUV ZLOO KDYH D SHUVSHFWLYH WKDW ZLOO KHOS KLP VHH UHOHYDQW GDWD DQG DEVWUDFW
VLJQLILFDQW FDWHJRULHV IURP KLV VFUXWLQ\ RI WKH GDWD  7KHUHIRUH 6WUDXVV DQG &RUELQ 
VXJJHVWWKDW

³$OWKRXJK VRPH DQDO\VWV FODLP WR EH DEOH WR µEUDFNHW¶ WKHLU EHOLHIV DQG
SHUVSHFWLYHVWRZDUGGDWDZHKDYHIRXQGWKDWGRLQJVRLVHDVLHUVDLGWKDQGRQH
:H NQRZ WKDW ZH QHYHU FDQ EH FRPSOHWHO\ IUHH RI RXU ELDVHV IRU VRPDQ\ DUH
XQFRQVFLRXV DQG SDUW RI RXU FXOWXUH LQKHULWDQFHV :H IRXQG LW PRUH KHOSIXO WR
DFNQRZOHGJHWKDWWKHVHLQIOXHQFHRXUWKLQNLQJDQGWKHQORRNIRUZD\VLQZKLFKWR
EUHDNWKURXJKRUPRYHEH\RQGWKHP´6WUDXVVDQG&RUELQS

)XUWKHUPRUH 6WUDXVV DQG&RUELQ  VXJJHVW WKDW WKH LQFUHDVH RI WKHRUHWLFDO VHQVLWLYLW\
KHOSVWKHXVHUUHFRJQLVHELDVDQGKHOSWKHUHVHDUFKHU³RYHUFRPHDQDO\WLFDOEORFNV´6WUDXVV
DQG &RUELQ  S   6LQFH WKH RQXV RI PDNLQJ SHUVSHFWLYHV DQG ELDVHV OLHV RQ WKH
UHVHDUFKWHDPLWLVLPSRUWDQWDWWKLVWLPHWRH[SUHVVWKDWWKHUHVHDUFKSUHVHQWHGLQWKLVSDSHU
EHJDQZLWKDQLQLWLDODVVXPSWLRQWKDWXQGHUVWDQGLQJSURIHVVLRQDO¶VDZDUHQHVVDQGPRWLYDWLRQ
IRU.6PD\EHWKHNH\IRUWKHPXFKQHHGHGWUDQVODWLRQRI.0DQG.6WKHRULHVLQWRSUDFWLFH
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

7KLV DVVXPSWLRQ ZDV PRGHUDWHG E\ WKH WKHRUHWLFDO VHQVLWLVDWLRQ HIIRUW DQG UHVXOWHG LQ WKH
UHVHDUFKTXHVWLRQSUHVHQWHGEHORZ

7DFLWNQRZOHGJHDQGH[SHULHQFH
7KHSKLORVRSKHU3RODQ\LZDVWKHILUVWRQHZKRDGYRFDWHGWKDWKXPDQNQRZOHGJHKDVD
GLPHQVLRQ RWKHU WKDQ WKH XVXDOO\ DFNQRZOHGJHG H[SOLFLW NQRZOHGJH  WDFLW NQRZOHGJH +H
UHODWHG WKLV W\SH RI QRQHDVLO\ UHSUHVHQWHG NQRZOHGJH WR LQGLYLGXDOV¶ RZQ H[SHULHQFHV DQG
SHUVRQDO VHQVHV  +LV PRVW WHOOLQJ VWDWHPHQW LV SUREDEO\ KLV VLPSOHVW LQ GHILQLQJ WDFLW
NQRZOHGJH³ZHNQRZPRUHWKDQZHFDQWHOO´3RODQ\LS7KLVSRLQWVWRWKHHVVHQFH
RI XQGHUVWDQGLQJ DQG GLVWLQJXLVKHV LW IURP WKH H[WHUQDOLVDWLRQ RI WKDW XQGHUVWDQGLQJ
7KHUHIRUH WDFLW NQRZOHGJH LV XQIRUPXODWHG SHUVRQDO UHVXOWLQJ IURP KXPDQ DFWLYLW\ DQG
H[SHULHQFHDQGLPSRUWDQWO\GLIILFXOWWRWUDQVIHU %HUPDQHWDOFRQILUPHGWKLVYLHZ
RIWDFLWNQRZOHGJHDVVXEMHFWLYHGLIILFXOWWRIRUPDOL]HDQGUHODWHGWRYDOXHVLGHDVHPRWLRQV
DQG H[SHULHQFHV  *RXUOD\  FODLPV WKDW WKH FRQFHSW RI WDFLW NQRZOHGJH ³LV XQGHU
VSHFLILHGDQGFDUULHV WRRPDQ\PHDQLQJV WKDWZHRQO\KDYHDQDVFHQW XQGHUVWDQGLQJRI LW
WKDWLWUHVLVWVRSHUDWLRQDOL]DWLRQ´7KLVW\SHRIDUJXPHQWDWLRQOHG:LOVRQWRVWDWHWKDW
LW LV QRWSRVVLEOH WRPDQDJH WKLV W\SHRINQRZOHGJHZKLFK LVKHOGPRVWO\ LQSHRSOH¶VRZQ
PLQGV:LOVRQ¶VSRVLWLRQLVWKDWLQWKLVFDVHNQRZOHGJHWKDWUHVLGHVH[FOXVLYHO\LQKXPDQ¶V
PLQGFDQQHYHUEHH[WHUQDOL]HG

2Q WKH FRQWUDU\ 1RQDND DQG 7DNHXFKL  KDG SUHYLRXVO\ GHIHQGHG WKDW WKLV
H[WHUQDOLVDWLRQLVQRWRQO\SRVVLEOHEXWDOVRGHVLUDEOH7KH\GHVFULEHGWDFLWNQRZOHGJHIURP
DQ RUJDQL]DWLRQDO PDQDJHPHQW SHUVSHFWLYH LQ RUGHU WR DSSO\ LW WR NQRZOHGJHFUHDWLQJ
SURFHVVHV LQRUJDQLVDWLRQV 7DFLWNQRZOHGJHUHSUHVHQWV WKHH[SHULHQFH IURP WKHLQGLYLGXDO
H[SUHVVLRQV RI G\QDPLF KXPDQ DFWLRQV IURP ³HYDOXDWLRQ DWWLWXGH SRLQW RI YLHZ
FRPPLWPHQWVDQGHPRWLRQ´3DWKLUDJHHWDOS6LQFHWDFLWNQRZOHGJHLVUHODWHG
WRWKHLQGLYLGXDODQGG\QDPLFKXPDQSURFHVVHVLWLVKDUGWRFDSWXUHUHSUHVHQWDQGPDLQWDLQ
E\ WKH RUJDQLVDWLRQ  +RZHYHU PRVW SUDFWLWLRQHUV DQG DFDGHPLFV EHOLHYH WKDW WKH PRVW
YDOXDEOHNQRZOHGJHDVVHWVDUHHPEHGGHGLQWDFLWIRUPGHYHORSHGDQGLQWHUQDOO\FRQVWUXFWHG
E\WKHLQGLYLGXDO%KDWW0RRUDGLDQ7KHUHIRUHLQWUDGLWLRQDO.0VFKRROVWDFLW
NQRZOHGJH PXVW ILUVWO\ EH FRQYHUWHG LQWR H[SOLFLW NQRZOHGJH EHIRUH LW FDQ EH PDQDJHG
1RQDND DQG7DNHXFKL 1RQDND HW DO  +RZHYHU %URZQ DQG'XJXLG 
ZDUQHGDJDLQVWDVLPSOLVWLFYLHZRIWUDQVODWLRQE\SURSRVLQJWKDWWDFLWNQRZOHGJHKDVPDQ\
FRPSOH[ FKDUDFWHULVWLFV ZKLFK PDNH WKH WRWDO DQG DEVROXWH FRQYHUVLRQ LQWR H[SOLFLW RU
GRFXPHQWHGLQVWUXPHQWVGLIILFXOWDQGFRPSOH[

,Q WKLV VHQVHDQGZKHQVWULFWO\DVVRFLDWLQJ WDFLWNQRZOHGJHZLWKH[SHULHQFH WKHGLVWLQFWLRQ
EHWZHHQ LQGLYLGXDOFROOHFWLYHGLPHQVLRQVRI WDFLWNQRZOHGJHPDGHE\*RXUOD\ GRHV
QRWDSSO\,QWKLVUHVHDUFKZHDUHLQWHUHVWHGLQWKHNQRZOHGJHWKDWUHVXOWVIURPHQJDJLQJZLWK
RUJDQLVDWLRQDO DFWLYLWLHV DQG LV DFTXLUHG WKURXJK LQGLYLGXDOV VHQVRU\ DQG TXDOLWDWLYH
H[SHULHQFHRIDFWXDOO\GRLQJVRPHWKLQJ*RXUOD\DQGQRWDWKHNLQGRINQRZOHGJHWKDW
UHVXOWV IURP SKLORVRSKLFDO WKLQNLQJ RU FRQFHSWXDO GLVFXVVLRQV  ,W LVZHOO DFFHSWHG WKDW WKH
SUHVHQFHRIRWKHUVSHHUVDVZHOODVVHQLRUFROOHDJXHVDQGPHQWRUVLVJHQHUDOO\UHJDUGHGDV
HVVHQWLDOIRUWKHDFTXLVLWLRQRIWDFLWNQRZOHGJH*RXUOD\EXWWKHFRJQLWLYHSURFHVVWKDW
UHVXOWVLQWDFLWNQRZOHGJHLVDQLQGLYLGXDORQH 7KHUHIRUHDQGDFFRUGLQJWR3RODQ\L
IXOO GHVFULSWLRQV RI WKH DFWLYLWLHV FDQ EHPDGH E\ WKH LQGLYLGXDO LQFOXGLQJ ERWK VXEVLGLDU\
HOHPHQWVDQGUHODWLRQVEHWZHHQWKHP$FFRUGLQJO\PRVWWKHRUHWLFDOSURSRVLWLRQVRQWDFLW.6
DFFHSW WKDW WKHNH\IRU WKHRSHUDWLRQDOLVDWLRQRI.6LQRUJDQLVDWLRQVOLHV LQUHFRJQLVLQJWKDW
WDFLW NQRZOHGJH LV SUDFWLFDO LQ QDWXUH 6WHUQEHUJ  LV FORVHO\ DVVRFLDWHG ZLWK ZRUN
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

SURFHVVHV $PEURVLQL DQG %RZPDQ  FRQVLVWV RI WHFKQLFDO DQG SURIHVVLRQDO VSHFLILF
VNLOOV ³WKH NLQG RI LQIRUPDO KDUGWRSLQ GRZQ VNLOOV FDSWXUHG LQ WKH WHUP µNQRZKRZ¶´
1RQDND  DQG WKHUHIRUH LV FORVHO\ DVVRFLDWHGZLWK H[SHULHQFH 1RQDND  /DP


+RZHYHU³IXQGDPHQWDOWRWKHLQGHSWKH[SORUDWLRQRIWDFLWNQRZOHGJHLVWKHQHHGIRUJUHDWHU
FODULW\ RI LWV VLJQLILFDQFH DQG DSSOLFDWLRQ LQ FHUWDLQ NQRZOHGJH PDQDJHPHQW GRPDLQV´
9HQNLWDFKDODPDQG%XVFK 7KHVWXG\ UHSRUWHG LQ WKLVSDSHU DLPHGDW VWXG\LQJ WKH
NQRZOHGJHVKDULQJRIH[SHULHQFHEDVHGDQGH[WHUQDOL]HGWDFLWNQRZOHGJHLQWKH6:VHFWRULQ
&KLQD
.QRZOHGJHVKDULQJ
.QRZOHGJH VKDULQJ LV DQ HVVHQWLDO SURFHVV DQG SRWHQWLDOO\ WKH PRVW LPSRUWDQW DFWLYLW\ LQ
NQRZOHGJHPDQDJHPHQW'DYHQSRUWDQG3UXVDN5\XHWDO,WFDQEHVLPSO\EH
H[SUHVVHG DV WKH RUJDQLVDWLRQDO SURFHVVHV DVVRFLDWHG ZLWK PDNLQJ NQRZOHGJH DYDLODEOH WR
RWKHUV,SH([SORULQJWKLVFRQFHSWRIµRWKHUV¶IXUWKHUOHG/HHWRSURSRVHWKDW
NQRZOHGJH VKDULQJ LV WKH DFWLYLW\ RI WUDQVIHUULQJ RU GLVVHPLQDWLQJ NQRZOHGJH EHWZHHQ
LQGLYLGXDOV JURXSV DQG RUJDQLVDWLRQV  $O+DZDPGHK  S IXUWKHU HODERUDWHV WKLV
SRLQWE\VWDWLQJWKDW³NQRZOHGJHVKDULQJLQLWVEURDGHVWVHQVHUHIHUVWRWKHFRPPXQLFDWLRQRI
DOO W\SHVRINQRZOHGJHZKLFK LQFOXGHVH[SOLFLWNQRZOHGJHRU LQIRUPDWLRQ WKHµNQRZKRZ¶
DQG µNQRZZKR¶ ZKLFK DUH W\SHV RI NQRZOHGJH WKDW FDQ EH GRFXPHQWHG DQG FDSWXUHG DV
LQIRUPDWLRQ´ DV ZHOO DV OHVV ZHOO GHILQHG DQG VWUXFWXUHG NQRZOHGJH VXFK DV VNLOOV DQG
FRPSHWHQFLHV

+RZHYHU WKLV SURFHVV RI NQRZOHGJH VKDULQJ LV DOVR OLQNHG ZLWK LQKHUHQW DVSHFWV RI
RUJDQLVDWLRQDOOLIHVXFKDVRUJDQLVDWLRQDOEHKDYLRXUDQGFXOWXUH$VSURSRVHGE\/LQ
SNQRZOHGJHVKDULQJUHVXOWVIURP³DVRFLDOLQWHUDFWLRQFXOWXUHLQYROYLQJWKHH[FKDQJH
RI HPSOR\HH NQRZOHGJH H[SHULHQFHV DQG VNLOOV WKURXJK WKH ZKROH GHSDUWPHQW RU
RUJDQL]DWLRQ´  7KHUHIRUH WKH FXOWXUH RI DQ RUJDQLVDWLRQ LV RQH RI WKH PDMRU IDFWRUV LQ
SHRSOH¶V DWWLWXGH WRZDUGV VKDULQJ DQG GLVVHPLQDWLQJ NQRZOHGJH $UGLFKYLOL HW DO 
6XSSLDKDQG6DQGKX)XUWKHUPRUHGXHWRWKHLQGLYLGXDODQGDWWLPHVLQIRUPDOQDWXUH
RINQRZOHGJHVKDULQJPDQDJHUVRIWHQ ODFNFULWLFDO LQIRUPDWLRQDERXWKRZHPSOR\HHVVKDUH
NQRZOHGJHFRPPXQLFDWHZLWKHDFKRWKHURUPRUHJHQHUDOO\KRZWKH\VSHQGWKHLUGD\VDQG
KRZWKH\IHHODERXWWKHLUSHHUV.UDFNKDUGWDQG+DQVRQ0RUHRYHU.UDFNKDUGWDQG
+DQVRQVWDWH WKDW³PDQDJHUVVLPSO\FDQ¶WEHHYHU\ZKHUHDWRQFHQRUFDQ WKH\UHDG
SHRSOH¶VPLQGV´WKHUHIRUHWKH\PD\KDYHGLIILFXOWLHVLQHVWDEOLVKLQJWKHULJKWW\SHRIFXOWXUH
DQG RUJDQLVDWLRQDO VWUXFWXUHV WKDW DUH UHTXLUHG E\ .6 SURFHVVHV  $GGLWLRQDOO\ NQRZOHGJH
VKDULQJKDSSHQVEHWZHHQ LQGLYLGXDOVRUJURXSV $ZDGDQG*KD]LULDQG WKHUHIRUH LV
KLJKO\GHSHQGHQWRQWKHLQGLYLGXDO¶VZLOOLQJQHVVWRUHSUHVHQWDQGH[FKDQJHWKHLUH[SHULHQFHV
SUDFWLFHVDQGRWKHUIRUPVRIWDFLWNQRZOHGJH1RQDND

.6 LV WKHUHIRUH FORVHO\ GHSHQGHQW RQ LQWHUSHUVRQDO LQWHUDFWLRQV DW WKH FRQVFLRXV OHYHO
VWLPXODWHDQG.6VWUDWHJLHV VKRXOGDLP WRHQKDQFH WKHVH LQWHUDFWLRQV VKDULQJDFWLYLWLHVDQG
LQWHUSOD\DPRQJLQGLYLGXDOV/HRQDUGDQG6HQVLSHU+RZHYHU.6VKRXOGQRWRQO\EH
VHHQDVDZD\WRKHOSFROOHDJXHVWRLPSURYHWKHLUMRESHUIRUPDQFHEXWDOVRDVWUDWHJ\IRUDQ
RUJDQLVDWLRQWRPDQDJHHIILFLHQWO\DQGHIIHFWLYHO\GLIILFXOWDVSHFWVRIRUJDQLVDWLRQDOOLIHVXFK
DVKLJKWXUQRYHURIVWDIIIDVWHYROXWLRQRIWHFKQRORJLHVRUFRQVWDQWFKDQJHVLQVRFLRWHFKQLFDO
HQYLURQPHQWV

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
)LQDOO\ LW LV LPSRUWDQW WR KLJKOLJKW WKDW WKH SURFHVVHV RI .6 DUH FORVHO\ UHODWHG ZLWK
DYDLODELOLW\ DQG DGRSWLRQ RI SDUWLFXODU WHFKQRORJLFDO VROXWLRQV  )RU LQVWDQFH WKH UHFHQWO\
HPHUJHG DQG QRZZLGHO\ DGRSWHG VRFLDOPHGLD DQG QHWZRUNV KDYH D ³PRUH FROODERUDWLYH
LQWHUDFWLYHDQGG\QDPLFQDWXUH´DQGWKHUHIRUHDIIRUGLPSURYHGVKDULQJRINQRZOHGJH3DWULFN
DQG'RVWVLNDS1XPHURXVVWUDWHJLHVKDYHEHHQGHYHORSHGLQRUGHUWRLPSOHPHQW
.6LQRUJDQLVDWLRQVQDPHO\LQWKH6:VHFWRUDVGLVFXVVHGE\&KHQHWDO7KHUHIRUH
LQRUGHUWRIDFLOLWDWHNQRZOHGJHVKDULQJLWLVFULWLFDOWRFRQVLGHUWKHLQWHUDFWLRQVEHWZHHQWKH
RUJDQLVDWLRQWKHLQGLYLGXDODQGWKHWHFKQRORJ\VHH7DEOH

7DEOH0DLQLPSDFWLQJIDFWRUVRQNQRZOHGJHVKDULQJ
)DFWRUV 'HVFULSWLRQ 5HODWHG/LWHUDWXUHV
2UJDQLVDWLRQ %XVLQHVVPLVVLRQ
2UJDQL]DWLRQDOFXOWXUH
6XSSRUWLQJIURPVHQLRUPDQDJHPHQW
-DJHU  6DFNPDQQ DQG
)ULHVO  5HLJH 
5HLJH
,QGLYLGXDO &RPPRQLGHQWLW\
:LOOLQJQHVVWRVKDUHNQRZOHGJH
$JUHHPHQW DQG FROODERUDWLRQ EHWZHHQ
GLIIHUHQWGHSDUWPHQWV
'DYHQSRUWDQG3UXVDN
&DEUHUDDQG&DEUHUD
7HFKQRORJ\ 3HUVRQDORURUJDQL]DWLRQDOQHWZRUNV
+LJKWHFKVXSSRUW
'DYHQSRUWDQG3UXVDN
+DQVHQ

+RZHYHU WKH VXFFHVV RI WKHVH .6 VWUDWHJLHV VXFK DV VWRU\WHOOLQJ 4	$ VSHFLDOLVHG
GLVFXVVLRQIRULRUHYHQPHQWRULQJSURJUDPVDUHKLJKO\GHSHQGHQWRQSDUWLFLSDWLRQRIWKHPRUH
H[SHULHQFHG SUDFWLWLRQHUV  7KH SDUWLFLSDWLRQ DQG ZLOOLQJQHVV WR VKDULQJ NQRZOHGJH KDV
EHFRPHRQH RI WKHPRVW FRPSOH[ SUREOHPV WR EH DGGUHVVHG E\ RUJDQL]DWLRQV &DEUHUD DQG
&DEUHUD  &KHQ HW DO   ,I LQGLYLGXDOV ZKR SRVVHVV WDFLW NQRZOHGJH WKDW LV
LPSRUWDQW WR WKH RUJDQLVDWLRQ DUH HLWKHU ³DFWLYHO\ GLVFRXUDJHG´ IURP VKDULQJ RU ³FHQVRU´
WKHPVHOYHV QRQH RI WKH EHQHILWV VXJJHVWHG DERYH FDQ EH UHDOL]HG /HRQDUG DQG 6HQVLSHU
 7KHUHIRUH WKH LQKHUHQW FRPSOH[LW\ DVVRFLDWHGZLWKXQGHUVWDQGLQJ HQFRXUDJLQJDQG
QXUWXULQJPRWLYDWLRQ DQGZLOOLQJQHVV WR VKDUH NQRZOHGJH QHHGV WR EH DGGUHVVHG E\ JRLQJ
EH\RQGWKHHVWDEOLVKHGUHSHWLWLYHDQGKLWKHUWRQRWYHU\VXFFHVVIXOFODLPVIRUWRSPDQDJHPHQW
VXSSRUW.0FKDPSLRQQRPLQDWLRQVDQGH[SOLFLW+5ILQDQFLDODQGSURPRWLRQVFKHPHV7KLV
SDSHUSURSRVHVWKDWPRWLYDWLRQIRUSDUWLFLSDWLRQLQ.6LQLWLDWLYHVHPHUJHVIURPDSURIHVVLRQDO
DQGLQGLYLGXDODZDUHQHVVRIWKHLQWULQVLFYDOXHRI.6LWVHOI

5HVHDUFKGHVLJQDQGDSSURDFK
5HVHDUFKFRQWH[W

7KHVRIWZDUH LQGXVWU\ VHFWRUZDV LGHQWLILHGDV DQ LGHDOFRQWH[W IRU WKH UHVHDUFK UHSRUWHG LQ
WKLVSDSHUVLQFHDVFODLPHGE\)DJULHWDOVRIWZDUHGHVLJQDQGGHYHORSPHQWUHTXLUHV
D FROODERUDWLYH DQG NQRZOHGJHLQWHQVLYH WHDP DSSURDFK WKDW GHSHQGV JUHDWO\ RQ WKH
H[SHULHQFHRIWKHLQGLYLGXDOVLQYROYHGVXFKDVDQDO\VWVDQGSURJUDPPHUV7KHQDWXUHRIWKH
VRIWZDUH LQGXVWU\DVDNQRZOHGJHLQWHQVLYH LQGXVWU\ 'LQJVR\UPDNHV LW SDUWLFXODUO\
UHOHYDQW VLQFH VXFFHVVIXO .6 LPSOHPHQWDWLRQ FDQ VLJQLILFDQWO\ LPSURYH WKH FROODERUDWLYH
SURFHVVHV RI 6: GHYHORSPHQW WUDLQLQJ DQG NQRZOHGJH UHWDLQLQJ  ,Q SDUWLFXODU ZHOO
LPSOHPHQWHG DQG HIILFLHQW .6 SUDFWLFHV FDQ VXSSRUW 6: FRPSDQLHV LQ IDFLQJ FKDQJHDEOH
EXVLQHVV HQYLURQPHQWV HQDEOH WUDQVLWLRQV WR QHZ DQG FRQVWDQWO\ HPHUJHQW WHFKQRORJLHV DV
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
ZHOODVWKHYHU\KLJKSHUVRQQHOWXUQRYHUVWKDWFKDUDFWHULVHWKHVHFWRU'LQJVR\U0LVKUD
DQG %KDVNDU   )XUWKHUPRUH DV FODLPHG E\ )DJUL HW DO  VRIWZDUH FRPSDQLHV
UHTXLUHFROODERUDWLYHDQGNQRZOHGJHLQWHQVLYHZRUNWKDWGHSHQGVJUHDWO\RQWKHH[SHULHQFHRI
WKHLULQGLYLGXDOV7KHUHIRUHIURPDWKHRUHWLFDOSHUVSHFWLYHWKLVVHFWRUVHHPHGLGHDOIRUWKLV
VWXG\

)XUWKHUPRUH WKLVFRQWH[W VHHPV WREHKLJKO\DGHTXDWH VLQFHDFFRUGLQJ WR(GZDUGV 
WKHUH LV DQ DFWLYH FRPPXQLW\ RI SUDFWLFH LQ 6: LQGXVWU\ ZKHUH.6 VHHPV QRW RQO\ WR EH
FRPPRQSUDFWLFHEXW OLHVDW WKHEDVLVRIFROOHFWLYHO\SUREOHPVROYLQJDQGHUURUGHEXJJLQJ
:KDWLVLQWHUHVWLQJLVWKDWPXFKRIWKHLU.6DQGFRRSHUDWLYHZRUNLVGLVWDQFHGIURPWKHH\HV
RI NQRZOHGJH PDQDJHPHQW PDLQVWUHDP FRPPXQLWLHV  7KHUHIRUH IURP ERWK SUDFWLFDO DQG
WKHRUHWLFDO SHUVSHFWLYHV WKLV VHFWRU VHHPV LGHDO IRU WKLV VWXG\  7KH VWXG\ LWVHOI DLPV WR
LQYHVWLJDWH LGHQWLI\ FKDUDFWHULVH DQG H[SUHVV ZKDW W\SHV RI SURIHVVLRQDO H[SHULHQFH DUH
DFTXLUHG LQ GDLO\ZRUNLQJ SUDFWLFHV RI WKH VRIWZDUH GHYHORSPHQW SURFHVV VR WKDW WKH\ FDQ
WKHQ ODWHU EH H[WHUQDOLVHG DV H[SOLFLW NQRZOHGJH VWRUHG DQG H[SORLWHG WKURXJK WKH XVH RI
LQIRUPDWLRQWHFKQRORJ\VWUXFWXUHGDSSURDFKHV

6LQFHWKHUHVHDUFKWHDPLVPRVWO\ORFDWHGDW&KLQHVHXQLYHUVLWLHVDPXOWLFDVHDSSURDFKLQWKH
&KLQHVHVHFWRUZDVDGRSWHG 7KH0LQLVWU\RI ,QGXVWU\DQG,QIRUPDWLRQ7HFKQRORJ\0,,7
RIWKH3HRSOH¶V5HSXEOLFRI&KLQDKDVSXEOLVKHGWKDWWKHUHYHQXHRI&KLQD¶VVRIWZDUHLQGXVWU\
UHDFKHGELOOLRQLQ-XO\<DQJ  ,%,6:RUOGD OHDGLQJ$PHULFDQLQGXVWU\
UHVHDUFKILUPKDVDOVRDQDO\VHGWKH6:GHYHORSPHQWLQGXVWU\LQ&KLQDDQGFRQFOXGHGWKDWLW
KDVJURZQE\RIDYHUDJHDQQXDOUDWHIURPDQGLVH[SHFWHGWRDFKLHYHUHYHQXHVRI
PRUH WKDQ  ELOOLRQ LQ  7DIW   7KLV KLJK JURZWK UDWH ZLOO PDNH &KLQD WKH
IDVWHVWJURZLQJVRIWZDUHLQGXVWU\LQWKHZRUOGDQGWKXVWKH&KLQHVHVRIWZDUHLQGXVWU\ZLOO
WDNHDQLQFUHDVLQJO\LPSRUWDQWUROHLQWKHJOREDOVRIWZDUHPDUNHW7KHUHIRUHWKH&KLQHVH6:
LQGXVWU\ FRQWH[W LV SDUWLFXODUO\PHDQLQJIXO DQGPDNHV WKH VWXG\ RI LQWHUHVW WR LQWHUQDWLRQDO
DXGLHQFHVDVZHOODVQDWLRQDORQHV

5HVHDUFKTXHVWLRQ

7KH UHVHDUFK SURMHFW UHSRUWHG LQ WKLV SDSHU LV GULYHQ E\ WKH JHQHUDO DLP RI H[SORULQJ DQG
XQGHUVWDQGLQJ 6: SURIHVVLRQDO¶V DZDUHQHVV RI WKH EHQHILWV DQG PRWLYDWLRQ IRU .6  ,W LV
H[SHFWHG WKDW WKLV XQGHUVWDQGLQJZLOO EH XVHIXO LQ SURYLGLQJ D SUDFWLFHEDVHG YLHZ RI WDFLW
NQRZOHGJH VKDULQJ LQ WKLV W\SH RI RUJDQL]DWLRQV  ,Q RUGHU WR H[SORUH WKLV DLP LQ GHSWK D
PXOWLFDVHDSSURDFKLQWKH&KLQHVHVHFWRUZDVDGRSWHG7KLVPXOWLFDVHVWXG\DSSURDFKZDV
LQIOXHQFHGDQGVKDSHGE\IROORZLQJWKHUHVHDUFKTXHVWLRQ

:KDW DUH WKH IDFWRUV LQIOXHQFLQJ PRWLYDWLRQ IRU H[SHULHQFHEDVHG H[WHUQDOLVHG
WDFLW NQRZOHGJH VKDULQJ .6 LQ WKHZRUOG RI SUDFWLFH WKH VRIWZDUH LQGXVWU\ LQ
&KLQD"

7KHUHVHDUFKGHVLJQGHYHORSHGWRUHVSRQGWRWKHDERYHUHVHDUFKTXHVWLRQFRPELQHGDPXOWL
FDVHVWXG\ DSSURDFK ZLWK D JURXQGHG WKHRU\ *7 LQGXFWLYH TXDOLWDWLYH DSSURDFK IRU GDWD
FROOHFWLRQDQGDQDO\VLV
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

$OO WKH LQWHUYLHZHHV¶ RSLQLRQV SUHVHQWHG LQ WKH WKHRUHWLFDO QDUUDWLYH WKDW LV SUHVHQWHG KHUH
ILUVW LQ WKH)LQGLQJV VHFWLRQDQG WKHQ LQ WKH'LVFXVVLRQ VHFWLRQZHUHDQRQ\PLVHGXVLQJ WKH
IROORZLQJVFKHPH,,QWHUYLHZ1XPEHU3DJH1XPEHU/LQH1XPEHU3DUWLFLSDQW¶V5ROHLQ
WKH &RPSDQ\  7KLV XQLTXH LGHQWLILHU DOORZV WKH UHVHDUFKHU WR DQRQ\PLVH DQG SURWHFW WKH
LGHQWLW\RIWKHSDUWLFLSDQWVEXWDOVRWRSURYLGHHYLGHQFHIRUWKHFDWHJRULHVDQGVXEFDWHJRULHV
WKDWIRUPWKHWKHRU\SURSRVHG

5HVHDUFKILQGLQJV



)LJXUH0RWLYDWLRQIRU.QRZOHGJH6KDULQJIURP([WULQVLFDQG,QWULQVLF)DFWRUV

7KLVUHVHDUFKFRQILUPHGVRPHRIWKHH[LVWLQJWKHRUHWLFDOSURSRVLWLRQLQ.6SUHVHQWHGLQ7DEOH
 EXW DOVR UHYHDOHG VRPH LQWHUHVWLQJ QHZ LQVLJKWV  .QRZOHGJH VKDULQJ WKURXJK IRUPDO
PHFKDQLVPVDQGZHOONQRZQRUJDQLVDWLRQDOVWUXFWXUHVDQGSROLFLHVGLGHPHUJHDVRQHRIWKH
LPSRUWDQWDVSHFWVRI.6DVDQ([WULQVLF0RWLYDWLRQ+RZHYHUDZKROHDQGYHU\LQWHUHVWLQJ
FDWHJRU\ DVVRFLDWHG ZLWK $ZDUHQHVV RI WKH EHQHILWV RI .6 HPHUJHG DV DQ IXQGDPHQWDO
,QWULQVLF 0RWLYDWLRQ )LJXUH   7KLV VHFWLRQ RI )LQGLQJV ZLOO SURYLGH D GHVFULSWLYH DQG
H[SODQDWRU\ WKHRUHWLFDO QDUUDWLYH RI WKHVH FDWHJRULHV  7KH 'LVFXVVLRQ VHFWLRQ ZLOO WKHQ
SURYLGHDQLQWHJUDWLYHDQGKROLVWLFGLVFXVVLRQ

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

([WULQVLFPRWLYDWLRQ
([WULQVLF IDFWRUV DUH UHODWHG WR IRUPDOPHFKDQLVPVRIIHUHGRU LPSRVHGE\ WKHRUJDQLVDWLRQ
JURXSVRISURIHVVLRQDOVRUHYHQEORJVDQGGLVFXVVLRQIRUL7KHVHDUHUHDOO\MXVWFRQILUPDWRU\
ILQGLQJVWKDWUHVXOWHGLQVXEFDWHJRULHVDQGKLJKOHYHOFRGHVDVVKRZQLQ)LJXUH


)LJXUH([WULQVLF0RWLYDWLRQ.QRZOHGJH6KDULQJWKURXJK)RUPDO0HFKDQLVPV

)RUPDOPHFKDQLVPVIRU.6ZHUHGHILQHGLQWKLVUHVHDUFKDVQRQRSWLRQDOSURFHVVHVWKDWDUH
SDUWRIRUJDQLVDWLRQDOSROLFLHV7KHVHPD\UDQJHIURPIRUPDOPHHWLQJVWRWKHSURGXFWLRQRI
PDQGDWRU\UHYLHZGRFXPHQWVZKLFKDUHFRPPRQDWWKHHQGRI6:SURMHFWV

7KHHQGRI WKH \HDUSHUVRQDO UHSRUWZDVPHQWLRQHGE\HPSOR\HHVDQGPDQDJHUV IURPERWK
<LURQJDQG%RVL,WLVSURGXFHGDQQXDOO\DQGUHTXLUHVHPSOR\HHVWRPDNHDVHOIVXPPDU\RI
WKHLU ZRUN DQG VHOIHYDOXDWLRQ RI WKHLU SHUIRUPDQFH  7KHVH GRFXPHQWV DUH WKHQ PDGH
DYDLODEOHLQWHUQDOO\LQWKHVHFRPSDQLHVWKURXJK³FROODERUDWLYHV\VWHPV´,30WKDW
DOWKRXJKWHFKQLFDOO\GLIIHUHQWLQWKHWZRFRPSDQLHVKDYHWKHDLPRIDOORZLQJWKHVKDULQJRI
H[SHULHQFHVDQGZRUNSUDFWLFHVDPRQJDOOHPSOR\HHV2QHRIWKHSURMHFWPDQDJHUVLOOXVWUDWHG
KRZKHXVHGWKHFKDQFHDIIRUGHGE\KDYLQJWRGRWKLVGRFXPHQWWRUHIOHFWRQKLVH[SHULHQFH
H[WHUQDOLVHLWLQDGRFXPHQWDQGWKHQVKDUHWKLVH[SOLFLWNQRZOHGJHZLWKKLVFROOHDJXHV

³, KDYH VKDUHG >P\ H[SHULHQFH ZLWK FROOHDJXHV@ WKURXJK WKH DQQXDO UHSRUW RI
ZRUN LQ WKH FRPSDQ\  ,Q WKH UHSRUW , ZULWH WKH UHDO VWRU\ DQG SUDFWLFDO
H[SHULHQFH , JDLQHG WKRXJK WKH \HDU « QRW MXVW VRPHWKLQJ FRSLHG IURP WKH
,QWHUQHW7KHNQRZOHGJHWKDW,KDYHQRZZULWWHQGRZQFRPHVIURPP\LQVLJKWV>RI
ZRUNLQJ LQ FXVWRPHUV¶ LPSOHPHQWDWLRQ VLWHV@ DQG WKLVZDV WKHRQO\ RSSRUWXQLW\
WKDW , KDG DQG WKH RQO\ WLPH , ZDV JLYHQ WR UHFDOOP\PHPRU\ RQP\ZRUNLQJ
SUDFWLFH DQG UHIOHFW XSRQ LW « DQG DOVR« WKDW , KDG WKH FRXUDJH WR ZULWH LW
GRZQ´,30

$ OHVV IRUPDOEXW VWLOOPDQGDWRU\ DQQXDOPHDQVRI VKDULQJ LGHDV HPHUJHV IURP WKH DQQXDO
FRPSDQ\UHWUHDW7KLVLVDKLJKO\DQWLFLSDWHGUHXQLRQDZD\IURPWKHZRUNSODFHDQGXVXDOO\
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
LQ D JRRG UXUDO KRWHO  7KLV LV FRPPRQ SUDFWLFH LQ &KLQHVH RUJDQLVDWLRQV RI DOO VL]HV DQG
XVXDOO\RFFXUVMXVWEHIRUHWKH6SULQJ)HVWLYDOKROLGD\7KLVUHWUHDWXVXDOO\WDNHVWZRWRWKUHH
GD\VWKDWDUHGLYLGHGLQWRUHIOHFWLRQPHHWLQJVLQWKHPRUQLQJVRFLDORUVSRUWDFWLYLWLHVLQWKH
DIWHUQRRQDQGHQWHUWDLQPHQWLQWKHHYHQLQJV)RUWKHSXUSRVHRIWKLVUHVHDUFKWKHVHUHWUHDWV
DUHQDPHGDV³$QQXDO6HPLQDUV´VLQFH WKH\ZHUHUHIHUUHG DV VXFKE\ WKH LQIRUPDQWV 7KH
UHIOHFWLRQVHVVLRQVLQWKHPRUQLQJDUHVHHQDVSDUWLFXODUO\XVHIXODQGRQHRIWKHIHZRFFDVLRQV
LQ ZKLFK HPSOR\HHV DUH JLYHQ DQ RSSRUWXQLW\ WR VSHDN IUHHO\ LQ H[WUHPHO\ KLHUDUFKLFDO
&KLQHVH RUJDQLVDWLRQDO VHWWLQJV  )XUWKHUPRUH WKHVH VHVVLRQV DUH LQWHQWLRQDOO\
LQWHUGHSDUWPHQWDODQGLQFOXGHHOHPHQWVIURPDOODUHDVRIWKHRUJDQLVDWLRQ7KHUHIRUHRQFHD
\HDU LQGLYLGXDOV DUH JLYHQ DQ RSSRUWXQLW\ WR YRLFH WKHLU LGHDV FRPSODLQWV DQG RSLQLRQV DV
GHVFULEHGE\GHYHORSHUVDQGSURMHFWPDQDJHUV

³$K«NQRZOHGJHVKDULQJLQRXUFRPSDQ\LVRN6RPHWLPHVZKHQ1HZ<HDULV
FRPLQJRXU MREZRXOGEH UHODWLYHO\ OHVV WKDQEHIRUH 7KHERVVZRXOGRUJDQL]H
VRPHVHPLQDUV«DQGDVNXVWRWDONDQGVKDUHRXURZQH[SHULHQFHZLWKRWKHUV´
,'

³5LJKW«HVSHFLDOO\ WKHDQQXDOVHPLQDUZDVYHU\XVHIXO IRUVKDULQJNQRZOHGJH
)RU H[DPSOH DERXW WKH 6KDQJKDL SURMHFW  $V D SURMHFW PDQDJHU , PD\ RQO\
SDUWLFLSDWH LQRQHSDUWRI WKHZKROHSURMHFW OLNH UHTXLUHPHQWV LQYHVWLJDWLRQDQG
UHTXLUHPHQWVSHFLILFDWLRQLQWKHEHJLQQLQJ+RZHYHUWKHLQVWDOODWLRQH[SHUWZKR
LVVWD\LQJDWWKH6KDQJKDLFXVWRPHUV¶VLWHZDVZLWKWKHSURMHFWIURPVWDUWWRILQLVK
+HSUREDEO\ZDVWKHRQO\RQHZKRFRXOGUHIOHFWKROLVWLFDOO\RQDOORIWKHSUDFWLFDO
H[SHULHQFHZRUNLQJSURFHVVHV DQGSUREOHPVHQFRXQWHUHG IRU WKLVSURMHFW 7KH
DQQXDO VHPLQDUV UHTXLUH VWDII WR IO\ EDFN WR KHDGTXDUWHUV >%HLMQJ DQG LQ WKLV
FDVH@DQGJDYHXVDFKDQFHWROLVWHQWRKLVVWRU\DERXW6KDQJKDL7KHUHIRUHDVD
PDQDJHU,FRXOGDVNKLPWRVKDUHKLVH[SHULHQFHDQGH[SODLQVRPHTXHVWLRQVIRU
LQVWDOODWLRQH[SHUWVLQRWKHUSURYLQFHV´,30

$SDUWIURPWKHVHDQQXDOVHPLQDUVWKDWZHUHVHHQDVLGHDOPHFKDQLVPVIRUNQRZOHGJHVKDULQJ
WKHUH DUH PRUH IUHTXHQW ³ZHHNO\ PHHWLQJV´ ,' URXWLQH PHHWLQJV WKDW ZHUH RIWHQ
FRQVLGHUHGDVDZD\WRVXPPDUL]HDQGGLVFXVVWKHZHHN¶VZRUNSUHVHQWHPSOR\HHV¶SUREOHPV
DQG³H[FKDQJHRUVKDUHH[SHULHQFH´ZLWKRWKHUV,'1RWVXUSULVLQJO\WKHVHPHHWLQJV
ZHUHVWURQJO\YDOXHGE\SURMHFWPDQDJHUV

³6RPHSHRSOHDUHQRWSDUWLFXODUO\JRRGDWFRPPXQLFDWLRQDQGDOZD\VKLGHWKHLU
RZQ LGHDV LQ WKHLU RZQ VWRPDFK >LGLRPDWLF H[SUHVVLRQ@  +RZHYHU WKH\ KDYH
FRPHWRUHDOLVHWKDWLIWKH\FDQQRWUHVROYHDWHFKQLFDOSUREOHPRWKHUVPD\VRZH
VWDUWHG WRXVH WKHVH URXWLQHPHHWLQJV WR IRUFHHYHU\RQH WR WDON  ,I WKHUHZDVQR
VXFK PHHWLQJ HYHU\RQH ZRXOG GR WKHLU MRE DQG NHHS WR WKHLU RZQ PLQG
6RPHWLPHVVXFKSUREOHPVFDQVWLOOEHXQUHVROYHGIRUDZKLOH7KDWPHDQVGXULQJ
WKRVHSHULRGVKHDFKLHYHVQRWKLQJ,WLVUHDOO\DZDVWHRIWLPH«>6LJKV@«6R,
VWURQJO\ LPSRVH WKHVHPHHWLQJV WRKHOSGHDOZLWK WKHSUREOHPV WKDW WKH\FDQQRW
GHDOZLWKWKHPVHOYHV´,30

7XWRULQJ6FKHPHVZHUHDOVRVHHQDVDQH[FHOOHQWPHDQVRIVKDULQJNQRZOHGJH(YHQWKRXJK
WKHFRPSDQ\¶VWUDLQLQJKDQGERRNZRXOGVKRZDOOWKHLQIRUPDWLRQWKDWQHZFRPHUVQHHGHGWR
NQRZWRVWDUWWKHLUZRUNDOORIWKHFRPSDQLHVVWXGLHGVWLOOSURYLGHDSHUVRQDOWXWRUIRUHDFK
QHZ PHPEHU RI VWDII  7KHVH WXWRULQJ VFKHPHV DUH D ZD\ IRU VHQLRU H[SHUWV NQRZQ DQG
DGGUHVVHGE\MXQLRUHPSOR\HHVDV³VKLIX´DZRUGWKDWLQRWKHUFRQWH[WVFRXOGPHDQPDVWHURU
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

WHDFKHU WR VKDUH WKHLU H[SHULHQFH ZLWK WKHLU MXQLRU FROOHDJXHV DV H[SODLQHG E\ RQH RI
GHYHORSHUV

³*HQHUDOO\VSHDNLQJRXUGHYHORSHUVDUHZLOOLQJWRVKDUHLGHDV6RPHWLPHV,DP
HYHQDIUDLGWKDW,PLJKWWDONWRRPXFK«VRPXFKWKDWQHZFRPHUVPD\DEVRUELW
,ZRXOGWHOOKLPHYHU\WKLQJ ,I,KDYHWLPH,ZLOOGHILQLWHO\ WHDFKKLPµKDQGVWR
KDQGV¶ >LGLRPDWLF H[SUHVVLRQ@ « ,W ZLOO EH YHU\ JRRG IRU RXU WHDPZRUN´
,'

,QIRUPDQWVRIDOO WKHFRPSDQLHVDOVRDGGHGDQDGGLWLRQDOPHFKDQLVPGHVFULEHGDV³LQWHUQDO
ZRUNVKRSV´,307KHVHRFFDVLRQDOZRUNVKRSVDUHOHGE\LQWHUQDOH[SHUWV 7KHVH
VHVVLRQV RFFXU VHYHUDO WLPHV D \HDU ZKHQHYHU WKH QHHG HPHUJHV IRU D SDUWLFXODU DUHD RI
H[SHUWLVHWREHVKDUHG

³6RPHWLPHV RXU GHYHORSHUV ZLOO RUJDQL]H WKH LQWHUQDO VHOIWUDLQLQJ ZRUNVKRSV
ZKLFKLPSO\RQHRIRXURZQJLYLQJDOHFWXUHRQKLVVSHFLILFVWUHQJWKVDQGVKDULQJ
ZLWKRWKHUV´,'

$GGLWLRQDOO\ LW ZDV VWUHVVHG E\ VHYHUDO SURMHFW PDQDJHUV WKDW WKHVH ZRUNVKRSV DUH QRW
QHFHVVDULO\ DLPHGDW QHZFRPHUV EXW DUHYHU\RIWHQ WDUJHWHG DW RWKHUV HPSOR\HHVZKRPD\
ODFNH[SHUWLVHLQVSHFLDOL]HGVXEMHFWV

³7KHLQWHUQDOZRUNVKRSVSURYLGHDFKDQFHIRUSHRSOHWRH[SUHVVWKHLUVWUHQJWKV
DQGPRUHLPSRUWDQWO\WRVXPPDUL]HWKHLURZQH[SHULHQFH)RUP\VHOI,VWDUWHG
DV D YHU\ XQH[SHULHQFHG LQVWDOODWLRQ VWDII PHPEHU« WKURXJK D ORW RI OHDUQLQJ
ZRUN DQG WURXEOH , DP QRZ D VHQLRU H[SHUW  7KHUHIRUH IROORZLQJ P\ RZQ
H[SHULHQFH QHZ HPSOR\HHV DQG HPSOR\HHVZKRQHYHU H[SHULHQFH HLWKHU VSHFLILF
SURMHFW W\SHV RU WHFKQRORJLHV KDYH HYHU\WKLQJ WR JDLQ IURP WKH LQWHUQDO
ZRUNVKRSV,WLVDIDVWZD\WRPDNHWKHPPRUHFDSDEOH´,30

7KH YDVW PDMRULW\ RI WKH IRUPDO PHFKDQLVPV IRU .6 SUHVHQWHG KHUH DUH QRW SDUWLFXODUO\
LQQRYDWLYHDQGKDYHEHHQSDUWRI.6JRRGSUDFWLFHLQRUJDQLVDWLRQVIRUVRPHWLPHQRZ7KH
LQVWDQWLDWLRQDQGLPSOHPHQWDWLRQRIWKHVHPHFKDQLVPVLVRIFRXUVHVWURQJO\LQIOXHQFHGE\WKH
&KLQHVHFXOWXUHEXWPDQDJHPHQWPRWLYDWLRQIRUDQGXVHRIWKHVH.6PHFKDQLVPVVHHPVWR
PLUURUERWKDFDGHPLFWKHRUL]DWLRQDQGSUDFWLFHJOREDOO\7KHUHIRUHWKHXVHRIWKHVHILQGLQJV
LVPRUHRIDFRQILUPDWRU\QDWXUH

,QWULQVLFPRWLYDWLRQ
,QWULQVLF IDFWRUV DUH YHU\ LQWHUHVWLQJ ILQGLQJV IURP WKLV VWXG\ DQG FRQFHQWUDWH RQ WKH FRUH
FDWHJRU\ WKDW HPHUJHG ZLWKLQ ,QWULQVLF 0RWLYDWLRQ $ZDUHQHVV RI %HQHILWV RI .QRZOHGJH
6KDULQJ
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

)LJXUH,QWULQVLF0RWLYDWLRQ$ZDUHQHVVRIWKH%HQHILWVRI.QRZOHGJH6KDULQJ

(YLGHQFHRISODFLQJ$ZDUHQHVVRI%HQHILWVRI.QRZOHGJH6KDULQJDWWKHFRUHRIWKHVXFFHVVRI
.6SURFHVVHVHPHUJHGYHU\HDUO\LQWKHDQDO\VLVDVDUHVXOWRIDQLQIRUPDQW¶VRZQGHILQLWLRQV
RI.6DV³DSURFHVVRIH[FKDQJLQJLGHDVDQGH[FKDQJLQJRSLQLRQVZKLFKFDQSURGXFHQHZ
NQRZOHGJH´ ,'  0RUHRYHU .6 ZLWK RWKHU H[SHUWV DQG LQIRUPHG LQGLYLGXDOV ZDV
VHHQWRHQKDQFHWKHLQGLYLGXDO¶VLQIOXHQFHLQWHUQDOO\LQWKHFRPSDQ\DQGH[WHUQDOO\DVZHOODV
WR LQFUHDVH WKH SHUFHLYHG YDOXH RI LQGLYLGXDO¶V NQRZOHGJH LWVHOI  )RU LQVWDQFH RQH RI WKH
GHYHORSHUVXVHGDPHWDSKRUWRH[SODLQWKHYDOXHDGGHGGXULQJNQRZOHGJHVKDULQJ

³:HOOVKDULQJNQRZOHGJH«RIFRXUVH«LWLVLPSRUWDQW)RUH[DPSOHZKHQ\RX
SOD\FKHVVZLWKDVHQLRUSOD\HU\RXUVNLOOZLOOJHWEHWWHULI\RXSOD\FKHVVZLWKD
ORZHUMXQLRU\RXUVNLOOZLOORQO\JHWZRUVH$QGLIDOOWKHPDVWHUVRIFKHVVSOD\HUV
FRXOG WDON WR HDFKRWKHU DQG VKDUH VRPHH[SHULHQFH WKHQ WKH\ FRXOGRQO\JDLQ
PRUHNQRZOHGJH«VPLOHV«WKLVLVWKHYDOXHDGGHGRINQRZOHGJH´,'

.QRZOHGJH VKDULQJ WKURXJKZRUNLQJ SUDFWLFH DQG GD\WRGD\ LQWHUDFWLRQZLWK SHHUV LQ WKH
FRPSDQ\ LV H[SHFWHG WR KHOS HPSOR\HHV WR VROYH VLPLODU WHFKQLFDO LVVXHV WKDW RWKHUV KDYH
H[SHULHQFHG EHIRUH  )RU LQVWDQFH RQH RI WKH81,6$UFKLYHV FRPSDQ\ LQVWDOODWLRQ H[SHUWV
ZRUNLQJLQWKH6KDQJKDLFXVWRPHUVLWHFODLPHG

³5LJKW\RXFDQQRWDOZD\VORRNIRU\RXUERVVWRVROYHWKHSUREOHPIRU\RX7KHQ,
ZRXOGFRPPXQLFDWHZLWKRWKHULQVWDOODWLRQH[SHUWVLQRWKHUSURYLQFHVWKURXJKWKH
SULYDWH WHOHSKRQH44RU:H&KDW  7KH FROOHDJXHVZRUNLQJ DW RWKHU SURYLQFLDO
FRPSDQLHVDFWXDOO\LPSOHPHQWHGWKHVDPHV\VWHPZLWKVDPHIHDWXUHV6RPHRIP\
SUREOHPVWKH\PLJKWKDYHHQFRXQWHUHGEHIRUH,IWKH\KDYHVROYHGWKHPEHIRUH«
WKHQWKURXJKFRPPXQLFDWLRQZHFRXOGKHOSHDFKRWKHU´,'

7KLVLQFOXVLYHOHDUQLQJFXOWXUHVHHPVWRKHOSSHRSOHQRWRQO\WRLPSURYHWKHPVHOYHVEXWDOVR
UHDOL]HWKHLUDVSLUDWLRQVDVH[SUHVVHGE\RQHRIWKHSURMHFWPDQDJHUV³,DPQRWDSDUWLFXODUO\
VWURQJSHUVRQ  ,W LVSRVVLEOH WR OHDUQDERXWVRPHH[SHULHQFHV IURPRWKHU VXFFHVVIXOSURMHFW
PDQDJHUV´,302QHRIWKHGHYHORSHUVLOOXVWUDWHGWKLVFRQFHSWDVIROORZV
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

³)LUVW RI DOO WKH NQRZOHGJH DFTXLUHG WKURXJK H[SHULHQFH LW LV QRW HDV\ WR JHW
7KLV W\SHRINQRZOHGJH LVYHU\YDOXDEOH \HVEHFDXVH LW LVQRWSRVVLEOH WRJHW LW
IURPERRNVHVSHFLDOO\EHFDXVHQRWHYHU\RQH¶VZRUNLQJHQYLURQPHQWLVWKHVDPH
QHLWKHUDUHWKHFRQWH[WVDQGVSHFLILFFRQGLWLRQVRISURMHFWSURFHVVHV 7KHUHIRUH
WKHH[SHULHQFHJDLQHGIURPWKHGLIIHUHQWSURMHFWVFDQEHWRWDOO\GLIIHUHQW<HV6R
WKHH[SHULHQFHDFROOHDJXHJDLQV IURPKLVSURMHFWFRXOGEHYHU\GLVWLQFWLYHIURP
ZKDW,PLJKWJHWIURPP\RZQSURMHFW´,'

+RZHYHU DOO RI WKH WHFKQLFDO GHYHORSHUV RSHQO\ GHFODUHG WKDW QRW DOO NQRZOHGJH VKDULQJ
SURFHVVHVZHUHLQWHUQDOWRWKHLURUJDQLVDWLRQV

³6KDULQJRXWVLGHWKHFRPSDQ\LVDOVRGHILQLWHO\JRRG,WLVEHWWHUWKDWZHKDYHWKH
RSSRUWXQLW\ WRVKDUH WKH WKLQJVZLWKRWKHUSHRSOH 7KHDFWXDOH[SHULHQFHRI WKH
SUREOHP VWLOO EHORQJV WR \RX EXW LI ZH VKDUH DOO XV >PHDQLQJ DOO RI XV LQ WKH
GHYHORSPHQWFRPPXQLW\@FDQOHDUQDQGLPSURYHRXUNQRZOHGJHDQGJURZIDVWHU
WRJHWKHU´,'

/LNH6:GHYHORSHUVDOORYHUWKHZRUOGGHYHORSHUVIURPDOOWKUHHFRPSDQLHVVWXGLHGDFWLYHO\
VHHNWRDGYLFHIURPWKHZLGHUQDWLRQDODQGDWWLPHVLQWHUQDWLRQDOFRPPXQLW\RISUDFWLFHWKDW
IRUPV DURXQG ,QWHUQHW 0HVVDJLQJ 6\VWHPV %XOOHWLQ %RDUG 6\VWHP %%6 RU 3URIHVVLRQDO
)RUXPV  7KHVH VRFLDO PHGLD IRUXPV ZRUN EDVHG RQ LQIRUPDO DQG YROXQWHHU UHVSRQVH WR
WHFKQLFDOTXHVWLRQVSRVHG 5HDFKLQJDYHU\ZLGHDXGLHQFHDQG WKHUHIRUHDOORZLQJ IRUYHU\
IDVW UHVSRQVH WLPHV WKHVH YHU\ VLPSOH DQG OLPLWHG V\VWHPV KDYH EHHQ XVHG E\ WKH 6:
GHYHORSPHQWFRPPXQLW\IRUGHFDGHV7KLVW\SHRIV\VWHPZRXOGTXDOLI\DVDFRPPXQLW\RI
SUDFWLFH &R3 LQ WKH PRGHUQ VHQVH RI WKH WHUP DQG DFFRUGLQJ WR WKH UHVSRQGHQWV WR WKLV
UHVHDUFK WKHVH VRFLDO PHGLD IRUXPV DUH DOZD\V WKH ILUVW SRUW RI FDOO ZKHQHYHU WHFKQLFDO
SUREOHPVHPHUJHRIWHQEHIRUHDVNLQJLQKRXVH

³, DOZD\V XVH WKH ,QWHUQHW )RUXP WR H[FKDQJH LGHDV  7KDW LV , ZRXOG SRVW D
PHVVDJHLQWRWKH7HVW>LQRUGHUWRVHHNIRUKHOS@«$KK\RXPD\QRWNQRZWKLV
EXWWKH7HVWLVDUHODWLYHO\ODUJHIRUXPIRUTXHVWLRQVDQGDQVZHUV7KHUHDVRQV
, XVH WKLV IRUXP DUH RQH EHFDXVH WKH SHRSOH DUH UHDOO\ HQWKXVLDVWLF DQG WZR
EHFDXVHWKHUHLVDORWRILQIRUPDWLRQVKDULQJRQWKLVSODWIRUPSDUWLFXODUO\LQWKH
WHVWLQJILHOG6R,JDLQDORWIURPLW´,'

7HVWLQJKWWSZZZWHVWLQJFRPKWPOLQGH[KWPOLVWKHPRVWSRSXODUWHVWLQJIRUXPIRU
&KLQHVH GHYHORSHUV DQG WHVWHUV  ,W VWRUHV D ZHDOWK RI UHVSRQVHV RQ KRZ WR IL[ 6: EXJV
GHYHORSWHVWVSHFLILFDWLRQVDQGGHDOZLWKXQVWDEOHV\VWHPV7KLVIRUXPVSHFLDOLVHVRQWHVWLQJ
EXWWKHUHLVDP\ULDGRIRWKHUVXFK,QWHUQHW0HVVDJH%RDUGVERWKJHQHULFDQGVSHFLDOLVHGLQ
D YDULHW\ RI 6: GHYHORSPHQW DUHDV VXFK DV SURJUDPPLQJ ODQJXDJHV FRQILJXUDWLRQ
PDQDJHPHQWDQGSURMHFWPDQDJHPHQW

'HVSLWH LWV H[WUHPHO\KLJK OHYHORIXVH DQG VXFFHVV ,QWHUQHW0HVVDJH%RDUGVRQO\SURYLGH
YHU\ OLPLWHG GHJUHHV RI LQWHUDFWLRQ DQG GR QRW XVXDOO\ SURYLGH ULFK LQWHUDFWLRQ  7KLV
LQWHUDFWLRQLVSHUFHLYHGWREHYHU\LPSRUWDQWDQGLVXVXDOO\VXSSRUWHGE\PRUHVRSKLVWLFDWHG
,QWHUQHWEDVHG&R3VVXFKDV=KLKXKWWSZZZ]KLKXFRPZKLFKLVD&KLQHVHFRPPXQLW\
IRUTXHVWLRQVDQGDQVZHUVRQGLIIHUHQWWHFKQLFDOLVVXHVWKDWLVSXEOLFDQGRSHQIRUHYHU\RQH

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
³7KLVW\SH>VKDULQJLQWKHFRPPXQLW\@LVPRUHLQWHUDFWLYHEHFDXVH\RXFDQKHDU
GLIIHUHQW YRLFHV  /LNH D EUDLQVWRUP « \RX FDQ VHH WKH GLIIHUHQW SRLQWV RI
YLHZ´,'

7KLVW\SHRI&RPPXQLW\RI3UDFWLFH&R3LVUHFRJQLVHGWREHDPHFKDQLVPRIREWDLQLQJDQG
SURYLGLQJNQRZOHGJHIURPH[SHULHQFH

³7KLV >VKDULQJ@ LV D SURFHVV WKDW ZH QHHG WR XQGHUVWDQG  :KHQ , MRLQHG WKLV
LQGXVWU\ , OHDUQHG IURPP\ZRUNE\P\VHOIDQGGLGQRW VKDUHZLWKRWKHUV %XW
DIWHUDSHULRGRIWLPH,IRXQGWKDW,ZDVZURQJ,IRXQGWKDWDOOWKHWHFKQLTXHV,
OHDUQHGWKHKDUGZD\DOOE\P\VHOI,FRXOGKDYHIRXQGRQWKHZHE7KLVZHELVD
ELJSODWIRUPZKHUHHYHU\RQHLVVKDULQJ)RUH[DPSOH,KDYHDQHZLQQRYDWLRQ
DQG\RXKDYHDQRWKHU7KHQHDFKRQHRIXVRQO\KDVRQHLQQRYDWLRQ,IZHVKDUH
ZLWK HDFKRWKHU ERWKRI XVZLOO KDYH WZR LQQRYDWLRQVDQGERWKRI XV JDLQ IURP
HDFKRWKHU,I,DPVHOILVKDQG\RXDUHVHOILVKZHERWKORVH´,'

7KHUHIRUHNQRZOHGJHVKDULQJVKRXOGEHVHHQDVDSURFHVVRIFRRSHUDWLYHJURZWKDQGMXQLRU
6:GHYHORSHUVPD\QRWDOZD\VXQGHUVWDQGLWRUEHDZDUHRILWVLPSRUWDQFH0RUHRYHUPRUH
WUDGLWLRQDO ZD\V RI NQRZOHGJH DFTXLVLWLRQ VXFK DV WKHLU PHQWRU IULHQGV DQG SURIHVVLRQDO
QHWZRUNV VHH 6HFWLRQ  PD\ QRW EH HQRXJK WR VXSSRUW WKHLU SURIHVVLRQDO SUDFWLFHV
HIILFLHQWO\  &R3V ZHUH SUHVHQWHG DV WKH LGHDO SODWIRUP WR VKDUH DQG H[FKDQJH LGHDV ZLWK
RWKHUV EXW UHTXLUH WKH DZDUHQHVV DQG ZLOOLQJQHVV WR GHYHORS SHUVRQDO NQRZOHGJH VKDULQJ
KDELWV

³,ZLOODOZD\VGRFXPHQW>LQDVHSDUDWHILOHLQDIROGHUKHFUHDWHGIRUWKLVHIIHFW@
WKHLQIRUPDWLRQRQWKHSUREOHPVROXWLRQWKDW,IRXQGIURPWKH,QWHUQHW,I,GRQRW
UHFRUGWKLV LWPLJKWVWLOOEHDSUREOHPIRUPHQH[W WLPH,QHHGLWEHFDXVH,PD\
IRUJHWLW0RUHRYHULIWKHUHLVVRPHRQHDVNLQJIRUKHOSIURPFRPPXQLWLHVRQWKDW
SUREOHPIRUZKLFK,DOUHDG\NQRZDVROXWLRQIRU«EHFDXVH,KDYHLWUHFRUGHG«,
FDQWKHQSRVWLWRQWRWKHVLWHDQGDQVZHUWKHLUTXHVWLRQV´,'

³,QIDFWVKDULQJLVDKDELW6RPHSHRSOHDUHJRRGDWZULWLQJOLNHEORJJLQJWKH\
OLNH WR ZULWH GRZQ WKHLU WHFKQRORJLFDO NQRZOHGJH LQ WKHLU EORJ DQG VKDUHZLWK
RWKHUV  0DQ\ DUH QRW VR JRRG RU GR QRW KDYH WKH KDELW RI GRLQJ VR EXW IRU
VKDULQJ WRZRUNHIIHFWLYHO\ZHDOOQHHG WRPDNHDQHIIRUW DQGJHWXVHG WR VKDUH
UHJXODUO\´,0

7KLV VXJJHVWV WKDW DZDUHQHVV RI EHQHILWV RI NQRZOHGJH VKDULQJ DQG KDYLQJ WKH H[SHULHQFH
XQGHUVWDQGLQJKDELWDQGVNLOOVWRPD[LPLVHWKHVHEHQHILWVDUHWKHNH\IRUVXFFHVVIXO.6

'LVFXVVLRQ
7KH ILQGLQJV SUHVHQWHG DUH YHU\ LQWHUHVWLQJ LQ WKHPVHOYHV EXW DOVR FRQILUPHG WKDW WKH
LQGXFWLYHDSSURDFKDGRSWHGE\XVLQJ*URXQGHG7KHRU\VHHPVWRKDYHEHHQYHU\VXFFHVVIXO
7KH HPHUJHQW WKHRU\ VHHPV WREH LQGHHGJURXQGHG LQ WKH FRQWH[WRIFDVHVWXG\ UDWKHU WKDQ
ELDVHGE\WKHSUHYDOHQWOLWHUDWXUHUHYLHZ,QWKLVVHQVHWKHILQGLQJVRIWKLVUHVHDUFKDUHYHU\
GLIIHUHQW IURP WKRVH WKDW ZRXOG KDYH HPHUJHG IURP D GHGXFWLYH DSSURDFK IRU LQVWDQFH D
TXHVWLRQQDLUH EDVHG VXUYH\ WKDW ZRXOG HLWKHU SURYH RU GLVSURYH D SULRUL GHILQHG WKHRULHV
GHGXFHGIRUWKHH[LVWLQJOLWHUDWXUHRQWKHILHOG
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
7KH ILQGLQJV VKRZHG WKDW WKH PRWLYDWLRQ IRU NQRZOHGJH VKDULQJ D WLPH FRQVXPLQJ DQG
GHPDQGLQJDFWLYLW\LVKLJKO\UHODWHGWRWKHDZDUHQHVVWKDWPDQDJHUVDQGGHYHORSHUVKDYHRI
WKHEHQHILWVDVVRFLDWHGZLWKWKLVSURIHVVLRQDOSUDFWLFH,QIRUPDQWVH[SUHVVHGWKDWWKH\VKDUHG
WKHLU H[SHULHQFHV DQG WDFLW NQRZOHGJHZLWK RWKHUV SDUWO\ EHFDXVH LW ZDV UHTXLUHG E\ WKHLU
FRPSDQLHVDQGSDUWO\EHFDXVHWKH\KDYHDVRXQGDZDUHQHVVRIWKHQHHGWRVKDUHNQRZOHGJH
ERWKLQVLGHDQGRXWVLGHWKHLURUJDQL]DWLRQV:KLOHFRPSXOVRU\NQRZOHGJHVKDULQJPD\EHDQ
HIIHFWLYH ZD\ WR HQFRXUDJH SHRSOH WR HQJDJH ZLWK WKLV W\SH RI SURFHVV LW LV QRW WKH EHVW
PHWKRG WR JXDUDQWHH JRRG TXDOLW\ DQG HIILFLHQW VKDULQJ RI WKHLU H[SHULHQFHV DQG WDFLW
NQRZOHGJHZKLFKUHTXLUHVDQLQGLYLGXDODQGVXVWDLQHGHIIRUWRYHUORQJSHULRGVRIWLPH

$ZDUH RI WKH YDOXH RI NQRZOHGJH DQG H[SHULHQFH DV DVVHWV WKDW QHHG WR EH NHSW LQ WKH
FRPSDQ\ LQ RUGHU WR IDFH WKH KLJK WXUQRYHU RI VWDII WKDW FKDUDFWHULVHV WKH 6: LQGXVWU\
ZRUOGZLGHDVZHOODVLQ&KLQDPDQDJHUVLQWKHFDVHVWXGLHVGHYLVHGZD\VWRHQFRXUDJHSHHUV
WRVKDUHNQRZOHGJHZLWKWKHLUSHHUVLQWHUQDOO\7ZRRIWKHFRPSDQLHVVWXGLHGGHFLGHGWRDGG
NQRZOHGJH VKDULQJ WR WKHLU SHUVRQDO SHUIRUPDQFH HYDOXDWLRQ VFKHPHV LQ WKH IRUP RI
FRQWULEXWLRQV WR LQWHUQDO LQIRUPDWLRQ UHSRVLWRULHV  :LWK SURPRWLRQV DQG SURJUHVVLRQ LQ
FDUHHUV RQ WKH OLQH WKLV ZDV XVHG DV H[WULQVLF PRWLYDWLRQ WR SURPSW SHRSOH¶V VKDULQJ DV
VXJJHVWHGE\RQHRIWKHPDQDJHUV

³,Q RUGHU WR HQFRXUDJH WKHP WR VKDUH WKHLU H[SHULHQFH ZH DVN WKHP WR SRVW
DUWLFOHV RI VKDUHDEOH NQRZOHGJH RQ RXU FRPSDQ\ FROODERUDWLYH V\VWHP  7KHVH
FRQWULEXWLRQVDUHSDUWRI WKHLUSHUIRUPDQFHHYDOXDWLRQ 7KHHYDOXDWLRQGHSHQGV
RQWKHYROXPHRIDUWLFOHVDQGPRVWLPSRUWDQWO\WKHXWLOL]DWLRQRIWKHDUWLFOHVE\
RWKHUV,ISHRSOHZKRUHDGDQDUWLFOHWKLQNLWLVJRRGWKH\JLYHIHHGEDFNVXFKDV
DZRUGRUDQH[SUHVVLRQSLFWXUH>HPRWLFRQ@:HFDQWKHQDVVHVVLIWKLVLVDXVHIXO
DUWLFOH  3RVLWLYH QXPEHUV RI FRQWULEXWLRQV JLYH H[WUD VFRUHV DW WKH HQG RI WKH
DQQXDOMRESHUIRUPDQFHHYDOXDWLRQ´,0

+RZHYHULIWKHNQRZOHGJHVKDULQJVWUDWHJ\VHWRXWE\WKHFRPSDQ\LVQRWZHOOH[SODLQHGDQG
DFFHSWHG E\ WKH HPSOR\HHV WKLV VKDULQJ SURFHVV ZDV H[SRVHG DV QRW EHLQJ YHU\ HIILFLHQW
/DFNRIXQGHUVWDQGLQJDQGDZDUHQHVVRIWKHEHQHILWVRINQRZOHGJHVKDULQJUHYHDOHGYHU\ORZ
OHYHOV RI LQWULQVLF PRWLYDWLRQ E\ WKH GHYHORSHUV DQG D FRQVHTXHQW SRRU TXDOLW\ RI WKHLU
FRQWULEXWLRQV WR WKH FRPSDQ\ LQIRUPDWLRQ VKDULQJ V\VWHP  2QH RI WKH SURMHFW PDQDJHUV
H[SODLQHG WKH UHDVRQVZK\ WKLVNQRZOHGJHVKDULQJVWUDWHJ\ LQKLVFRPSDQ\ <LURQJZDVD
IDLOXUH

³,QP\ RSLQLRQ WKH NQRZOHGJH VKDULQJ VWUDWHJ\ LQP\ FRPSDQ\ LV XVHOHVV DQG
GRHVQRWUHDOO\VXSSRUWP\GHYHORSHUVZKHQWKH\QHHGLW7KHFRPSDQ\UHTXLUHV
XV WR FRQWULEXWH ILYH WLSV RI NQRZOHGJH HYHU\ VHDVRQ > PRQWKV VHDVRQV SHU
\HDU@  6RPH RI XV DOZD\V JR WR WKH ,QWHUQHW WR ORRN IRU VRPH WHFKQLFDO
LQIRUPDWLRQWRILOOLQWRWKHNQRZOHGJHPDQDJHPHQWV\VWHP $FWXDOO\WKHUHLVQR
UHTXLUHPHQWIRUWKHFRQWHQWMXVWDUHTXHVWIRUILYHFRQWULEXWLRQV(YHQLI\RXGLG
QRW SURYLGH WKHVH ILYH LQ WKLV VHDVRQ \RX DUH VWLOO DOORZHG WR FRPSHQVDWH QH[W
VHDVRQ  7KHUH LV QR SXQLVKPHQW 0RUHRYHU WKH YHUVLRQ RI WKLV V\VWHPKDV QRW
EHHQXSJUDGHG6RPHEXJVDUHVWLOOQRWIL[HGDQGUHVROYHG)RUH[DPSOHLI\RX
LPSRUW WKH VDPH WLWOH ZLWK VDPH FRQWHQW LQWR WKH V\VWHP WKH V\VWHP ZRXOG QRW
UHFRJQL]HLWDQGVWLOODGPLWLWDVDQHZFRQWULEXWLRQ´,30

7KLVTXRWDWLRQLOOXVWUDWHVWKHPLVXVHRIDVRXQGFRPSDQ\VWUDWHJ\GXHWRWKHODFNRILQWULQVLF
PRWLYDWLRQWRGRVR&RQWULEXWLRQVDUHPHFKDQLVWLFDOO\DGGHGWKDWPD\QRWHYHQEHUHODWHGWR
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
ZRUN SUDFWLFHV GXH WR SUHVVXUH IURP WKH FRPSDQ\  7KH V\VWHPZLOO WKHQ FRQWDLQ QR UHDO
XVHIXOLQIRUPDWLRQDQG±ZRUVWUDQGRPFRQWULEXWLRQVGRZQORDGHGIURPWKHZHEUDWKHUWKDQ
UHDOFRQWULEXWLRQVHPHUJLQJIURPUHIOHFWLRQRQZRUNSUDFWLFHV7KHUHIRUHHYHQLQWKHFDVHRI
WKHVHFRPSDQ\VHWVWUXFWXUHVLWLVYHU\LPSRUWDQWWKDWLQGLYLGXDOVKDYHLQWULQVLFPRWLYDWLRQWR
DFWLYHO\DQGYROXQWDULO\VKDUHWKHLUH[SHULHQFHVDQGWDFLWNQRZOHGJH2QHRIWKHGHYHORSHUV
EHOLHYHGWKDWVKDULQJFRXOGPDNHKLP³IHHOSOHDVXUH´,'DVIROORZV

³,IHHOYHU\VDGLIWKHUHZDVQRRQHDQVZHULQJP\TXHVWLRQ>RQWKH&R3@6RLI,
NQRZWKHVROXWLRQ,DPZLOOLQJWRKHOS0RUHRYHUVRPHVROXWLRQVDUHQRWVHFUHW
RU XQLTXH DQG WKH\ DUH DYDLODEOH LQ RSHQ UHVRXUFHV RQ WKH ZHE  ,I , GR QRW
FRQWULEXWHWKHFRPPXQLW\ZLOOQRWZRUNDQG,ZLOOKDYHQRDQVZHUVLQWKHIXWXUH
6RLQP\RSLQLRQLI,NQRZ,ZLOOKHOS´,'

7KLV LQWULQVLF PRWLYDWLRQ DV H[SUHVVHG E\ WKLV GHYHORSHU VKRZV D JRRG DZDUHQHVV RI WKH
EHQHILWV EHORQJLQJ WR D SURIHVVLRQDO FRPPXQLW\ RI SUDFWLFH WKDW HQDEOHV D VWURQJ OHDUQLQJ
FXOWXUH7KLVDZDUHQHVVVHHPVWREHWKHSUHGRPLQDQWIDFWRULQPRWLYDWLQJNQRZOHGJHVKDULQJ
KDELWVLQWKH6:LQGXVWU\ZRUOGZLGHDQGLQ&KLQDLQSDUWLFXODU

³,QIDFWVKDULQJLVDKDELW´,0

7KLV VLPSOHVWDWHPHQWE\ DSURJUDPPHUSHUIHFWO\ VXPPDULVHV WKH ILQGLQJVRI WKLV UHVHDUFK
7KHVHILQGLQJVVXJJHVWWKDWWKLVVKDULQJKDELWUHVXOWVIURPVWURQJLQWULQVLFPRWLYDWLRQWKDWLQ
WXUQLVWULJJHUHGE\DFOHDUDZDUHQHVVRIWKHEHQHILWVDVVRFLDWHGZLWK.67KLVGHFHLYLQJO\
VLPSOH UHDOLVDWLRQ FDQ SRWHQWLDOO\ MXVWLI\ WKH IDLOXUH RI WUDGLWLRQDO .6 VWUDWHJLHV DQG WKH
KLWKHUWR GLIILFXOWLHV H[SHULHQFHG LQ HVWDEOLVKLQJ .0 DV D FUHGLEOH RUJDQLVDWLRQDO SURFHVV
7KLV VXJJHVWV WKDW IRU .6 DQG .0 WR EH VXFFHVVIXO VROXWLRQV QHHG WR JR EH\RQG WKH
HVWDEOLVKHG UHSHWLWLYHDQGKLWKHUWRQRWYHU\VXFFHVVIXOFODLPV IRU WRSPDQDJHPHQW VXSSRUW
.0FKDPSLRQQRPLQDWLRQVDQGH[SOLFLW+5ILQDQFLDODQGSURPRWLRQVFKHPHV

&RQFOXVLRQ

7KLV VWXG\ ZDV FRQWH[WXDOLVHG DQG JURXQGHG LQ WKH SURFHVV RI VRIWZDUH GHYHORSPHQW DQG
DLPHGWRLGHQWLI\IDFWRUVLQIOXHQFLQJPRWLYDWLRQIRUNQRZOHGJHVKDULQJ.6LQWKHZRUOGRI
SUDFWLFH LQ WKH VRIWZDUH LQGXVWU\ LQ &KLQD  7KLV PRWLYDWLRQ VHHPV WR KDYH H[WULQVLF DQG
LQWULQVLF FRPSRQHQWV :KLOH WKH OLWHUDWXUH UHYLHZ LQ.6 KDV H[WHQVLYHO\ FRYHUHG H[WULQVLF
PRWLYDWLRQ WKDW LV FRPSRVHG E\ IRUPDO SROLFLHV UHJXODWLRQV DQG PHFKDQLVPV RIIHUHG DQG
VRPHWLPHV LPSRVHG E\ WKHRUJDQLVDWLRQ WKH UHVHDUFK ILQGLQJV LQGLFDWH WKDW WKH NH\ IRU WKH
VXFFHVV RI.6 VHHPV WR EH UHODWHG WR DZDUHQHVV E\ SUDFWLWLRQHUV RI WKH EHQHILWV DVVRFLDWHG
ZLWK .6  7KH ILQGLQJV DOVR VHHP WR LQGLFDWH WKDW WKH LQGHSHQGHQFH RI WKH TXDOLW\ RI .6
PHFKDQLVPV WRS PDQDJHPHQW VXSSRUW DQG ZHOOGHVLJQHG SROLFLHV XOWLPDWHO\ WKH NH\ IRU
VXFFHVVLVDOVRKLJKO\GHSHQGHQWRQWKLVDZDUHQHVVRILQGLYLGXDOSUDFWLWLRQHUV7KHUHIRUHWKH
ILQGLQJV VXJJHVW WKDW WKH IRFXVRI WUDLQLQJ DQGSROLF\ FKDPSLRQVQHHGV WREHRQ DZDUHQHVV
UDLVLQJ DQG OHVV RI RQ WHFKQLFDO WUDLQLQJ DQG UHZDUG VHWWLQJ  )LQDOO\ DOWKRXJK VLJQLILFDQW
FRQWULEXWLRQVKDYHEHHQSURSRVHGWKHUHVHDUFKILQGLQJVSUHVHQWHGDERYHVKRXOGEHVHHQDVD
ILUVW VWHS LQ WKH XQGHUVWDQGLQJ RI WKLV SUREOHP DUHD  )XWXUH ZRUN VKRXOG FRQVLGHU IXUWKHU
LQGXFWLYHUHVHDUFKLQWRDPRUHULFKYDULHW\RISRVVLEOHFRQWH[WVHJLQFOXGLQJ62(DQGODUJHU
6:FRPSDQLHVZKLFKFRXOGSURYLGHIXUWKHU LQVLJKWVRUFRQWUDVWVDVGHWHUPLQHGE\DJRRG
WKHRUHWLFDOVDPSOLQJSUDFWLFH

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
$FNQRZOHGJHPHQWV
7KHZRUNZDVVXSSRUWHGE\WKH1DWLRQDO6RFLDO6FLHQFH)RXQGDWLRQRI&KLQD0DMRU3URJUDP
*UDQWQXPEHU	='WKH)XQGDPHQWDO5HVHDUFK)XQGVIRUWKH&HQWUDO8QLYHUVLWLHV
DQGWKH5HVHDUFK)XQGVRI5HQPLQ8QLYHUVLW\RI&KLQD*UDQWQXPEHU;1/4DQGE\
D³7DOHQW´6HHG5HVHDUFK)XQGRIWKH6XQ<DWVHQ8QLYHUVLW\

5HIHUHQFHV
$ELGL 665  +HDOWKFDUH NQRZOHGJH VKDULQJ SXUSRVH SUDFWLFHV DQG SURVSHFWV LQ
+HDOWKFDUH.QRZOHGJH0DQDJHPHQWHGV%DOL5.DQG'ZLYHGL$16SULQJHU1HZ<RUN
SS
$O+DZDPGHK 6  .QRZOHGJH PDQDJHPHQW FXOWLYDWLQJ NQRZOHGJH SURIHVVLRQDOV
&KDQGRV3XEOLVKLQJ2[IRUG
$PDOLD0DQG1XJURKR<$QLQQRYDWLRQSHUVSHFWLYHRINQRZOHGJHPDQDJHPHQW
LQDPXOWLQDWLRQDOVXEVLGLDU\-RXUQDORI.QRZOHGJH0DQDJHPHQWYROQRSS
$PEURVLQL 9 DQG %RZPDQ &  7DFLW NQRZOHGJH VRPH VXJJHVWLRQV IRU
RSHUDWLRQDOL]DWLRQ-RXUQDORI0DQDJHPHQW6WXGLHVYROQRSS
$UGLFKYLOL $ 0DXUHU 0 /L : :HQWOLQJ 7 DQG 6WXHGHPDQQ 5  &XOWXUDO
LQIOXHQFHV RQ NQRZOHGJH VKDULQJ WKURXJK RQOLQH FRPPXQLWLHV RI SUDFWLFH -RXUQDO RI
.QRZOHGJH0DQDJHPHQWYROQRSS
$ZDG (0 DQG *KD]LUL +0  .QRZOHGJH PDQDJHPHQW 3HDUVRQ (GXFDWLRQ
,QWHUQDWLRQDO1HZ-HUVH\
%HUPDQ6/'RZQ-DQG+LOO&:/7DFLWNQRZOHGJHDVDVRXUFHRIFRPSHWLWLYH
DGYDQWDJHLQWKH1DWLRQDO%DVNHWEDOO$VVRFLDWLRQ$FDGHP\RI0DQDJHPHQW-RXUQDOYRO
QRSS
%KDWW *'  0DQDJHPHQW VWUDWHJLHV IRU LQGLYLGXDO NQRZOHGJH DQG RUJDQL]DWLRQDO
NQRZOHGJH-RXUQDORI.QRZOHGJH0DQDJHPHQWYROQRSS
%LUNV0DQG0LOOV-*URXQGHGWKHRU\DSUDFWLFDOJXLGH6DJH/RV$QJHOHV
%URZQ-DQG'XJXLG32UJDQL]LQJNQRZOHGJH&DOLIRUQLD0DQDJHPHQW5HYLHZ
YROQRSS
&DEUHUD$DQG&DEUHUD().QRZOHGJHVKDULQJGLOHPPDV2UJDQL]DWLRQ6WXGLHV
YROQRSS
&DYXVJLO 76 &DODQWRQH 5- DQG =KDR <  ³7DFLW NQRZOHGJH WUDQVIHU DQG ILUP
LQQRYDWLRQFDSDELOLW\´-RXUQDORI%XVLQHVV	,QGXVWULDO0DUNHWLQJ9RO1RSS
&KHQ+  ,GHQWLILFDWLRQDQG&ODVVLILFDWLRQRI6KDUHDEOH7DFLW.QRZOHGJH$VVRFLDWHG
ZLWK([SHULHQFH LQ WKH&KLQHVH6RIWZDUH ,QGXVWU\6HFWRU'HJUHH RI'RFWRURI 3KLORVRSK\
7KHVLV/RXJKERURXJK8QLYHUVLW\8.
&KHQ + %DSWLVWD 1XQHV -0 DQG =KRX /  7KH LPSOHPHQWDWLRQ RI HOHFWURQLF
UHFRUGV PDQDJHPHQW LQ IDFLOLWDWLQJ NQRZOHGJH VKDULQJ DW VRIWZDUH GHYHORSPHQW SURMHFWV
3URFHHGLQJV RI WKH WK ,QWHUQDWLRQDO &RQIHUHQFH RQ ,QIRUPDWLFV DQG 6HPLRWLFV LQ
2UJDQLVDWLRQV%HLMLQJ&KLQD$SULOSS
&KHQ + 5DJVGHOO * 2
%ULHQ $ DQG 1XQHV 0%  $ 3URSRVHG 0RGHO RI
.QRZOHGJH0DQDJHPHQW LQ WKH6RIWZDUH,QGXVWU\6HFWRU3URFHHGLQJVRIWK ,QWHUQDWLRQDO
&RQIHUHQFHRQ'LJLWDO,QIRUPDWLRQ0DQDJHPHQW,&',08QLYHUVLW\RI0DFDX0DFDX
$XJXVWSS
'DYHQSRUW7DQG3UXVDN/:RUNLQJ.QRZOHGJH+RZ2UJDQL]DWLRQV0DQDJH:KDW
7KH\.QRZ%RVWRQ+DUYDUG%XVLQHVV6FKRRO3UHVV%RVWRQ
'LQJVR\U 7  .QRZOHGJH PDQDJHPHQW LQ PHGLXPVL]HG VRIWZDUH FRQVXOWLQJ
FRPSDQLHV(PSLULFDO6RIWZDUH(QJLQHHULQJYROQRSS
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
'UXFNHU37KHQHZVRFLHW\RIRUJDQL]DWLRQV+DUYDUG%XVLQHVV5HYLHZYROQR
6HSWHPEHU2FWREHUSS
(GZDUGV -6  0DQDJLQJ VRIWZDUH HQJLQHHUV DQG WKHLU NQRZOHGJH LQ 0DQDJLQJ
6RIWZDUH(QJLQHHULQJ.QRZOHGJHHGV$XUXP$-HIIHU\5:RKOLQ&DQG+DQG]LF0
%HUOLQ+HLGHOEHUJ6SULQJHU9HUODJSS
(YHUV&:DQG:X(+2QJHQHUDOLVLQJIURPVLQJOHFDVHVWXGLHV(SLVWHPRORJLFDO
UHIOHFWLRQV-RXUQDORI3KLORVRSK\RI(GXFDWLRQYROQRSS
)DJUL7('\ED7DQG'LQJVR\U7,QWURGXFLQJNQRZOHGJHUHGXQGDQF\SUDFWLFH
LQ VRIWZDUH GHYHORSPHQW H[SHULHQFHVZLWK MRE URWDWLRQ LQ VXSSRUWZRUN ,QIRUPDWLRQ DQG
6RIWZDUH7HFKQRORJ\YROSS
*DR)/L0DQG&ODUNH6.QRZOHGJHPDQDJHPHQWDQGNQRZOHGJHPDQDJHPHQW
LQEXVLQHVVRSHUDWLRQV-RXUQDORI.QRZOHGJH0DQDJHPHQWYROQRSS
*ODVHU %* DQG 6WUDXVV $/  7KH GLVFRYHU\ RI JURXQGHG WKHRU\ VWUDWHJLHV IRU
TXDOLWDWLYH UHVHDUFK VW HG $ 'LYLVLRQ RI 7UDQVDFWLRQ 3XEOLVKHUV 1HZ %UXQVZLFN DQG
/RQGRQ
*ODVHU %* DQG 6WUDXVV $/  7KH GLVFRYHU\ RI JURXQGHG WKHRU\ VWUDWHJLHV IRU
TXDOLWDWLYHUHVHDUFKWKHG7UDQVDFWLRQ3XEOLVKHUV1HZ%UXQVZLFN86$
*RXUOD\ 6  6LWXDWHG FRJQLWLRQ DQG NQRZOHGJH D FRQWULEXWLRQ WRZDUGV FRQFHSWXDO
FODULW\IRUNQRZOHGJHPDQDJHPHQW3URFHHGLQJVRIWKHWK,QWHUQDWLRQDO6\PSRVLXPRQWKH
0DQDJHPHQWRI&RUSRUDWHDQG,QGXVWULDO.QRZOHGJH&RPSLqJQH)UDQFH2FWREHUSS

*RXUOD\6 7DFLWNQRZOHGJH WDFLWNQRZLQJRUEHKDYLQJ" >2QOLQH@UG(XURSHDQ
2UJDQL]DWLRQDO.QRZOHGJH/HDUQLQJDQG&DSDELOLWLHVFRQIHUHQFH$WKHQV*UHHFH$SULO
KWWSHSULQWVNLQJVWRQDFXN*RXUOD\WDFLWNQRZOHGJHSGI
*RXUOD\67RZDUGVFRQFHSWXDOFODULW\IRUµWDFLWNQRZOHGJH¶DUHYLHZRIHPSLULFDO
VWXGLHV.QRZOHGJH0DQDJHPHQW5HVHDUFK	3UDFWLFHQRSS
+DQVHQ 07  7KH 6HDUFKWUDQVIHU 3UREOHP WKH 5ROH RI :HDN 7LHV LQ 6KDULQJ
.QRZOHGJHDFURVV2UJDQL]DWLRQ6XEXQLWV$GPLQLVWUDWLYH6FLHQFH4XDUWHUO\YROQR
SS
+XQWHU. +DUL 6 (JEX & DQG.HOO\ -  ³*URXQGHG 7KHRU\ ,WV 'LYHUVLILFDWLRQ DQG
$SSOLFDWLRQ 7KURXJK WZR ([DPSOHV )URP 5HVHDUFK 6WXGLHV RQ .QRZOHGJH DQG 9DOXH
0DQDJHPHQW´ >2QOLQH@7KH(OHFWURQLF-RXUQDORI%XVLQHVV5HVHDUFK0HWKRGRORJ\YRO
QRSSZZZHMEUPFRP
,SH 0  .QRZOHGJH VKDULQJ LQ RUJDQL]DWLRQV DQ DQDO\VLV RI PRWLYDWRUV DQG
LQKLELWRUV 3URFHHGLQJV RI $FDGHP\ RI +XPDQ 5HVRXUFH 'HYHORSPHQW ,QWHUQDWLRQDO
&RQIHUHQFH$+5'$XVWLQ0DUFKSS
-DJHU07KH.0$7EHQFKPDUNLQJNQRZOHGJH/LEUDU\0DQDJHPHQWYROQR
SS
-DVKDSDUD $  .QRZOHGJHPDQDJHPHQW DQ LQWHJUDWHG DSSURDFK 3HDUVRQ (GXFDWLRQ
/LPLWHG+DUORZ
-LPHV& DQG/XFDUGLH /  5HFRQVLGHULQJ WKH7DFLW([SOLFLW'LVWLQFWLRQ $0RYH
WRZDUG)XQFWLRQDO7DFLW
.QRZOHGJH0DQDJHPHQW(OHFWURQLF-RXUQDORI.QRZOHGJH0DQDJHPHQWYROQRSS

.RVNLQHQ.8(YDOXDWLRQRIWDFLWNQRZOHGJHXWLOL]DWLRQLQZRUNXQLWV-RXUQDORI
.QRZOHGJH0DQDJHPHQWYROQRSS
.UDFNKDUGW' DQG+DQVRQ -  ,QIRUPDO QHWZRUNV WKH FRPSDQ\EHKLQG WKH FKDUW
+DUYDUG%XVLQHVV5HYLHZYROQRSS
/DP $  7DFLW NQRZOHGJH RUJDQL]DWLRQDO OHDUQLQJ DQG VRFLHWDO LQVWLWXWLRQV DQ
LQWHJUDWHGIUDPHZRUN2UJDQL]DWLRQ6WXGLHVYROQRSS
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/HH- 7KH LPSDFWRINQRZOHGJHVKDULQJRUJDQL]DWLRQDOFDSDELOLW\DQGSDUWQHUVKLS
TXDOLW\RQ,6RXWVRXUFLQJVXFFHVV,QIRUPDWLRQDQG0DQDJHPHQWYROQRSS
/HRQDUG ' DQG 6HQVLSHU 6  7KH UROH RI WDFLW NQRZOHGJH LQ JURXS LQQRYDWLRQ
&DOLIRUQLD0DQDJHPHQW5HYLHZYROQRSS
/LQ+(IIHFWVRIH[WULQVLFDQGLQWULQVLFPRWLYDWLRQRQHPSOR\HHNQRZOHGJHVKDULQJ
LQWHQWLRQV-RXUQDORI,QIRUPDWLRQ6FLHQFHYROQRSS
/LQJV%DQG/XQGHOO%2QWKHDGDSWDWLRQRIJURXQGHGWKHRU\SURFHGXUHVLQVLJKWV
IURPWKHHYROXWLRQRIWKH*PHWKRG,QIRUPDWLRQ7HFKQRORJ\DQG3HRSOHYROQRSS

0DQVRXULDQ<$GRSWLRQRIJURXQGHGWKHRU\LQ/,6UHVHDUFK1HZ/LEUDU\:RUOG
YROQRSS
0F(YLO\ 6 'DV 6 DQG0F&DEH.  $YRLGLQJ&RPSHWHQFH 6XEVWLWXWLRQ WKURXJK
.QRZOHGJH6KDULQJ7KH$FDGHP\RI0DQDJHPHQW5HYLHZYROQRSS
0LVKUD % DQG %KDVNDU $8  .QRZOHGJH PDQDJHPHQW SURFHVV LQ WZR OHDUQLQJ
RUJDQLVDWLRQV-RXUQDORI.QRZOHGJH0DQDJHPHQWYROQRSS
0RRUDGLDQ 1  7DFLW NQRZOHGJH SKLORVRSKLFDO URRWV DQG UROH LQ .0 -RXUQDO RI
.QRZOHGJH0DQDJHPHQWYROQRSS
1RQDND ,  $G\QDPLF WKHRU\RIRUJDQL]DWLRQDONQRZOHGJH FUHDWLRQ2UJDQL]DWLRQ
6FLHQFHYROQRSS
1RQDND,7KHNQRZOHGJHFUHDWLQJFRPSDQ\+DUYDUG%XVLQHVV5HYLHZYROQR
SS
1RQDND , DQG 7DNHXFKL +  7KH NQRZOHGJH FUHDWLQJ FRPSDQ\ KRZ -DSDQHVH
FRPSDQLHV FUHDWH WKH G\QDPLFV RI LQQRYDWLRQ 1HZ <RUN 2[IRUG 8QLYHUVLW\ 3UHVV 1HZ
<RUN
1RQDND,7R\DPD5DQG.RQQR16(&,%DDQGOHDGHUVKLSDXQLILHGPRGHORI
G\QDPLFNQRZOHGJHFUHDWLRQ/RQJ5DQJH3ODQQLQJYROQRSS
1XQHV 0% $QQDQVLQJK ) (DJOHVWRQH % DQG :DNHILHOG 5  .QRZOHGJH
PDQDJHPHQWLVVXHVLQNQRZOHGJHLQWHQVLYH60(V-RXUQDORI'RFXPHQWDWLRQYROQR
SS
3DWKLUDJH &$ $PDUDWXQJD '* DQG +DLJK 53  7DFLW NQRZOHGJH DQG
RUJDQLVDWLRQDO SHUIRUPDQFH FRQVWUXFWLRQ LQGXVWU\ SHUVSHFWLYH -RXUQDO RI .QRZOHGJH
0DQDJHPHQWYROQRSS
3DWULFN . DQG 'RVWVLND )  .QRZOHGJH VKDULQJ GHYHORSLQJ IURP ZLWKLQ 7KH
/HDUQLQJ2UJDQL]DWLRQYROQRSS
3DXOHHQ'-&RUELWW%DQG<RRQJ3'LVFRYHULQJDQGDUWLFXODWLQJZKDWLVQRW\HW
NQRZQ8VLQJDFWLRQOHDUQLQJDQGJURXQGHGWKHRU\DVDNQRZOHGJHPDQDJHPHQWVWUDWHJ\7KH
/HDUQLQJ2UJDQL]DWLRQYROQRSS
3RODQ\L0 3HUVRQDO NQRZOHGJH WRZDUGV D SRVWFULWLFDO SKLORVRSK\5RXWOHGJH DQG
.HJDQ3DXO/WG/RQGRQ
3RODQ\L07KHWDFLWGLPHQVLRQ5RXWOHGJHDQG.HJDQ3DXO/WG/RQGRQ
5HQ]O%0DW]OHU.DQG+LQWHUKXEHU++7KHIXWXUHRINQRZOHGJHPDQDJHPHQW
$QWRQ\5RZH/WG*UHDW%ULWDLQ
5LHJH$7KUHHGR]HQNQRZOHGJHVKDULQJEDUULHUVPDQDJHUVPXVWFRQVLGHU-RXUQDO
RI.QRZOHGJH0DQDJHPHQWYROQRSS
5LHJH $ $FWLRQV WR RYHUFRPH NQRZOHGJH WUDQVIHU EDUULHUV LQ01&V -RXUQDO RI
.QRZOHGJH0DQDJHPHQWYROQRSS
5RGKDLQ)7DFLWWRH[SOLFLWWUDQVIRUPLQJNQRZOHGJHWKURXJKFRJQLWLYHPDSSLQJ²
DQH[SHULPHQW3URFHHGLQJVRIWKH$&06,*&35FRQIHUHQFHRQ&RPSXWHUSHUVRQQHO
UHVHDUFK$&01HZ<RUN1<86$$SULOSS
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
5\X 6 +HH +6 DQG +DQ ,  .QRZOHGJH VKDULQJ EHKDYLRXU RI SK\VLFLDQV LQ
KRVSLWDOV([SHUW6\VWHPVZLWKDSSOLFDWLRQYROSS
6DFNPDQQ 6$ DQG )ULHVO 0  ([SORULQJ FXOWXUDO LPSDFWV RQ NQRZOHGJH VKDULQJ
EHKDYLRXU LQ SURMHFW WHDPV ± UHVXOWV IURP D VLPXODWLRQ VWXG\ -RXUQDO RI .QRZOHGJH
0DQDJHPHQWYROQRSS
6WHUQEHUJ 5-  7DFLW NQRZOHGJH DQG MRE VXFFHVV LQ $VVHVVPHQW DQG 6HOHFWLRQ LQ
2UJDQL]DWLRQV0HWKRGVDQG3UDFWLFHIRU5HFUXLWPHQWDQG$SSUDLVDOHGV$QGHUVRQ3-RKQ
:LOH\/RQGRQSS
6WUDXVV$DQG&RUELQ - %DVLFVRITXDOLWDWLYH UHVHDUFK WHFKQLTXHVDQGSURFHGXUHV
IRUGHYHORSLQJ*URXQGHG7KHRU\QGHG6DJH7KRXVDQG2DNV&$
6XSSLDK9DQG6DQGKX062UJDQLVDWLRQDOFXOWXUH
VLQIOXHQFHRQWDFLWNQRZOHGJH
VKDULQJEHKDYLRXU-RXUQDORI.QRZOHGJH0DQDJHPHQWYROQRSS
7DIW'.&KLQHVH6RIWZDUH,QGXVWU\WR*URZ7KURXJK5HSRUW>2QOLQH@
 6HSWHPEHU  KWWSZZZHZHHNFRPFD$SSOLFDWLRQ'HYHORSPHQW&KLQHVH6RIWZDUH
,QGXVWU\WR*URZ7KURXJK5HSRUW
9HQNLWDFKDODP . DQG %XVFK 3  7DFLW NQRZOHGJH UHYLHZ DQG SRVVLEOH UHVHDUFK
GLUHFWLRQV-RXUQDORI.QRZOHGJH0DQDJHPHQWYROQRSS
:LOVRQ 7'  7KH QRQVHQVH RI 
NQRZOHGJH PDQDJHPHQW
 >2QOLQH@ ,QIRUPDWLRQ
5HVHDUFKYROQRKWWSLQIRUPDWLRQUQHWLUSDSHUKWPO
<DQJ/&KLQD
VVRIWZDUHLQGXVWU\UHYHQXHXSLQ-XO\>2QOLQH@$XJXVW
KWWSHQJOLVKJRYFQFRQWHQWBKWP
=KRX / DQG 1XQHV -0  ,GHQWLI\LQJ .QRZOHGJH 6KDULQJ %DUULHUV LQ WKH
&ROODERUDWLRQ RI 7UDGLWLRQDO DQG:HVWHUQ0HGLFLQH 3URIHVVLRQDOV LQ &KLQHVH +RVSLWDOV $
&DVH6WXG\-RXUQDORI/LEUDULDQVKLSDQG,QIRUPDWLRQ6FLHQFHYROQRSS
=KRX / DQG 1XQHV 0%  %DUULHUV WR NQRZOHGJH VKDULQJ LQ &KLQHVH KHDOWKFDUH
UHIHUUDO VHUYLFHV DQ HPHUJHQW WKHRUHWLFDO PRGHO *OREDO KHDOWK DFWLRQ YRO  QR 
SS








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
$SSHQGL[%LRJUDSKLFDO3URILOHRI3DUWLFLSDQWV
,QWHUYLHZHH -RE7LWOH ,GHQWLILHU $JH *HQGHU <HDUVRI,7
ZRUN
([SHULHQFH
DWWKH
PRPHQWRI
LQWHUYLHZ

'XUDWLRQ
KPV
1XPEHURI
7UDQVFULEHG
:RUGV
60(
%DLGX
FKXDQ
,QWHUYLHZ 3URMHFW0DQDJHU 30  0   
,QWHUYLHZ 3URGXFW0DQDJHU
DQG'HVLJQHU
'  0   
,QWHUYLHZ :HE(GLWRU
&RQWHQW0DQDJHU
'  )   
,QWHUYLHZ 9LFH0DQDJHU 0  0   
,QWHUYLHZ 9LFH0DQDJHU 0  0   
,QWHUYLHZ 'HYHORSHU '  0   
62(
<L5RQJ
,QWHUYLHZ ,QVWDOODWLRQ([SHUW '  0   
,QWHUYLHZ ,QVWDOODWLRQ([SHUW '  0   
,QWHUYLHZ ,QVWDOODWLRQ([SHUW '  0   
,QWHUYLHZ ,QVWDOODWLRQ([SHUW
7HDP/HDGHU
30  0   
,QWHUYLHZ 3URMHFW0DQDJHU 30  0   
,QWHUYLHZ 6HQLRU5	'
(QJLQHHU
'  0   
,QWHUYLHZ 7HFKQLFDO
6XSSRUWHU
'  0   
,QWHUYLHZ 6HQLRU5	' '  0   
,QWHUYLHZ 5	'(QJLQHHU '  0   
,QWHUYLHZ 6:(QJLQHHU '  0   
,QWHUYLHZ -DYD'HYHORSHU '  )   
,QWHUYLHZ 5	'0DQDJHU 30  0   
,QWHUYLHZ 'HSDUWPHQW
0DQDJHU
0  0   
/DUJH
3ULYDWH
%RVL
,QWHUYLHZ ,QVWDOODWLRQ([SHUW '  )   
,QWHUYLHZ ,QVWDOODWLRQ([SHUW '  0   
,QWHUYLHZ ,QVWDOODWLRQ([SHUW '  0   
,QWHUYLHZ ,QVWDOODWLRQ
([SHUW±7HDP
0DQDJHU
30  0   
,QWHUYLHZ ,QVWDOODWLRQ([SHUW '  0   
,QWHUYLHZ 6*3URMHFW
'HSDUWPHQW
0DQDJHU
0  0   
,QWHUYLHZ 'HYHORSPHQW
0DQDJHU
30  0   
,QWHUYLHZ ,QVWDOODWLRQ
0DQDJHU
30  0   
,QWHUYLHZ ,QVWDOODWLRQ
0DQDJHU
30  0   
,QWHUYLHZ 5	''HYHORSHU '  0   
,QWHUYLHZ 5	'7HDP
/HDGHU
'  )   
,QWHUYLHZ 6:3URJUDPPHU '  0   
,QWHUYLHZ 'HYHORSPHQW
0DQDJHU
7HDP/HDGHU
30  0   
,QWHUYLHZ ,QVWDOODWLRQ
([SHUWV
'  0   
,QWHUYLHZ 'HYHORSPHQW
0DQDJHU
30  0   
,QWHUYLHZ 3URJUDPPHU '  0   
,QWHUYLHZ 'HYHORSHU '  0   
,QWHUYLHZ -DYD
'HYHORSPHQW
(QJLQHHU
'  0   
,QWHUYLHZ 7HVWHU 7  )   
,QWHUYLHZ 3URGXFW
'HSDUWPHQW
0DQDJHU
0  0   
,QWHUYLHZ ,QVWDOODWLRQ([SHUW '  0   
,QWHUYLHZ 'HYHORSPHQW
0DQDJHU
7HDP/HDGHU
30  0   
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
,QWHUYLHZ 2ZQHU6KDUH
+ROGHU
6+  0   
,QWHUYLHZ 6DOHV0DQDJHU 6  0   
,QWHUYLHZ +XPDQ
5HVRXUFHV
+5  )   

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